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The problem of transportation in the city of New York is rendered extremely difficult and costly by the fact that 2,000,000 of the people live upon, and as many 
more daily enter or leave, a long, narrow island, which is separated from the mainland by broad and deep rivers. To overcome this isolation public and 
private enterprise has built, during the past decade, no less than fourteen tunnels and three of the greatest long-span bridges of the world. 


BIRD’S EYE VIEW OF MANHATTAN ISLAND, SHOWING NEW YORK’S ELABORATE SYSTEM OF BRIDGES AND TUNNELS, 
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THE ETHICS OF CRITICISM. 
Honest criticism is one of the most healthy tonics 


that can be given to an institution during the period of 
its development and growth; but criticism that is dis 
honest may work an unlimited amount of injury. We 
have always believed that the attack upon the designs 
of cur.battleships and upon the responsible Bureaus 
was prompted, at its inception, by a sincere desire on 
the part of some of the younger men of our navy to 
improve conditions in certain particulars where they 
believed they could be bettered: but we noted with 
considerable regret, that when the charges were taken 
up by the Bureaus, and proved to be either absolutely 
wrong, or true only in a limited degree, the critics 
and their advocates in. the press began to resort 
to the expedient of throwing dust into the eyes of the 
public, by quoting those half truths, which frequently 
convey an impression entirely at variance with the 
actual facts. .One leading daily journal in this city, 
indeed, seems to have deliberately set itself the task 
of so manipulating official and semi-official reports of 
naval proceedings, as to give the public a false im 
pression of what has taken place 

In proof of what. we have said, it will be sufficient to 
mention one of the most glaring instances of this per 
sistent misleading. of.the public. We refer to that 
part of the findings of the Newport Conference (which, 
it will be remembered,. was called by the President 
for the purpose of thoroughly, thrashing out the whole 
question of battleship defects) in. which, by an over- 
whelming majority, it was decided that in future bat- 
tleships the lower edge of-the armor belt should be 
placed tweive inches lower than it is on existing ships, 
and. that the top edge of the belt should be placed four 
inches higher Now. any schoolboy can see that the 
total effect of adiling four inches above the waterline 
and tweive inches. below the waterline is to move the 
whole body of .the plate four inches lower with r« 
gard to the waterline than it was before. This means 
that it was the opinion of the Naval] Conference, not 
that the armor belt in our existing ships was too low 
(which was the contention.of the critics), but that, if 
anything, it was too high. Had they considered that 
the armor belt .was too low, several feet too low, as 


the critics contend, the Conference would have added 


the whole increase in the width of the belt to the 
upper edge and raised i not four inches, but sixteen 
inches higher Yet sp if this obvious intention 
on the part < the Conterencs the daily pape n 
question un out with a headline announcement to 


the effect that the Newport Conference indorsed the 
navel critics by deciding that the upper edge of th 
belt should be raised four inches higher. This is but 
one glaring instance out of many, of the way in which 
our contemporary is endeavoring to mislead the pub 
lic upen a highly technical subject, in the mazes of 
which the average layman may only too readily be- 
come confused 


hel NTF 


AMERICAN will probably have some- 


thing more to say on this subject in a later issue; 
but f the present we beg to assure our readers that 
the findings of the Newport Conference constitute a 
strong indorsement of the ships of the United States 
navy At the same time, it is only fair to the critics 


to state that the Conference approved of several valu- 
able suggestions regarding the emplacement and pro- 
tection of the battery of torpedo guns and the pro- 
tection of the uptakes to the smokestacks. 


Scientific American 


SOME EARLY LIGHT-WEIGHT MOTORS. 


Langley was told by steam engineers that he could 
not produce an engine and boiler that would weigh 
less than 100 pounds to the horse-power He knew 
nothing about the subject of steam engineering, and 
was obliged to study the thing up and work it out for 
himself He made many experimental engines, very 
tiny affairs, and eventually he produced one that 


with the boiler, weighed only 7 potuds to the horse 


power without water The engine alone weighed 26 
ounces, and developed 1% horse-power The gasoline 
engines used on the models, and also on the full-sized 


machine, were made by Charles M. Manly. The model 
was air-cooled, with five cylinders, developed three 
horse-power, and weighed 10 porads. The aeroplane was 
one-quarter the size of the man-carrying aeroplane 
The engine of the latter was identical, except that it 
had water-cooled cylinders. The engine itself weighed 
125 pounds, and with 25 pounds of water, radiator, 
batteries, spark coils, and all accessories, weighed just 
under 200 pounds It developed 52 horse-power for 
ten hours continuous running at. 930 revolutions per 
minute. The bore was 5 inches, and stroke 5% inches 
This engine was produced in 1901 There are very 


few motors at the present time that can. equal it. 


SCHOONERS FOR INTERNATIONAL YACHT RACING 


It begins to look*eas .though future ‘interest in in- 
ternational yachting would «be transferred*ftom the 
large single-stickers of the type of “Reliance’’..and 
Shamrock” to the schooners The revival of.-in- 
terest in this noble type is.due to the succéss.of that 
splendid yacht “Germania,” which our esteemed con- 
England, designates 
as “the grandest schooner that ever sailed in British 


temporary, the Yachtsman, of 
waters.” The “Germania” -is owned by a German 
yachtsman, and was. built at *the Krupp yards from 
plans of a German designer During last year’s: rac 
ing season in the. Solent, the new yacht made prac 
tically a clean sweep: of all-the schooners opposed to 
her, among which weré-included the best of the Eng- 
lish yachts and the German*Emperor’s yacht “Meteor.” 
The success of “Germania” natarally droused . great 
enthusiasm, and it has ledsto*the“placing of an order 
by the Emperor for the construction of a large schooner 
to race against the new craft next year. This,in its 
turn, has stimulated a leading English yachtsman to 
place an order for a schooner, which i8 to’ be—-built 
during the coming winter, and be ready in -time’for 
There 
was a time when schooner racing was the«favorite 
sport of British yachtsmen,:and we understand that 
every effort will be made: to: regain the’ suprematy 


the opening gun of the yacht season of 1909. 


which once was theirs It now’ remains for one of 
our yachtsmen to build a crack racing’ schooner and 
send her to the Solent, to insure that the”* summer 
of 1909 will see some of the most :brilliant'.and’ ex- 
citing international racing of-.the,present~century. 


THE GRAND PRIZE AUTOMOBILE ROAD RACE-AND ITS 
PROBABLE SUCCESSOR. 


The Grand Prize race’ of:the Automobile .Club‘ of 
America, which was held upon a specially-prepared 
25.13-mile .circuit at Savannah,. Georgia, on -Thatks- 
giving Day, was the second great international road 
race to be held in America'this:year. . Against’ the 
six foreign firms that were. represented’ by one,: two, 
or three cars each, America had. but: six entries: of‘as 
many different machines. Three of these machines— 
the Acme, Chadwick, and National—were fitted with 6- 
cylinder engines, while the Lozier, Simplex, and Buick 
had the usual] 4-cylinder type of motor used upon ‘all 
the foreign cars 

Twenty machines started in this 402.8-mile ‘race, 
which consisted of ‘sixteen circuits ‘of the course. 
France was represented by a\De Dietrich,.two Clement, 
and two Renault cars; Germany ‘by three Benz; and 
Italy by three Fiat and three Itala machines. From 
the start the Fiat and Benz ‘cars ‘led, and ‘at the end 
of the tenth round the first five places were held by 
these two makes, the former being second and third 
During the next lap a tire came off of one of the Ger- 
man machines and struck the driver’s head, -causing 
Fortunately 
neither Erle nor his mechanic was seriously injured. 
Nazzaro’s Fiat, after leading from the twelfth round, 
was delayed by tire trouble in the last one, and thus 
lost the race to Wagner’s Fiat 


him to lose control and strike a tree. 


Hemery’s Benz was 
second, it being beaten by but 56 seconds, and Henriot’'s 
Benz fourth. Eighth and ninth places went to Itala 
and Fiat cars, while Clement, Renault. and ‘Clement 
machines were fifth, sixth, and seventh respectively. 
The French De Dietrich and American Simplex weré 
making their fifteenth rounds and the National] and 
Lozier their twelfth and eleventh, when the race was 
called off 

The time of the winner was 6 hours, 10 minutes, and 
31 seconds, which corresponds to an average speed of 
65.11 miles an hour. De Palma’s Fiat twice covered 


* asslming a commercial aspect. 
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the course in 21:36—an average speed of 70% milleg 
an hour. On a measured mile on one of the 3-mije 
straightaway stretches, several of the cars made oyer 
100 miles an hour. Considering the number of turng 
in the course (thirty-seven), the average speed wag 
even more remarkable than that of 70% miles ap 
hour averaged two months ago by Nazzaro in the 
Florio cup race in Italy, which had only four turns 
per circuit. The road was oiled and in excellent cop. 
dition, the seven sharp turns being well banked. The 
course was rigidly policed by soldiers, and there wag 
not the crowding upon it of spectators that took place 
in the recent Vanderbilt cup race on Long Island. 
In the latter race, despite the fact that nearly half 
the course was formed by the cement motor parkway, 
an average of but 64.39 miles an hour was made by the 
winning Locomobile 

This recent great road race has again caused the 
question to be raised whether or not such races are 
not a thing of the past. They have served a useful 
purpose in developing and improving the machines; 
but now there is little chance for improvement in 
ears for touring purposes, and huge racing machines 
are not in favor 

In-view of the flights made by the Wright brothers 
with their aeroplanes, and especially of the long-dis- 
tance flights across country made in France by Far- 
man and Bleriot, we believe that the Automobile Club 
of America should take up the subject of mechanical 
flight, as it has done recently in the case of motor 
boating; and, if possible, that it shoul@ organize a 
long-distance aeroplane race, to be held next summer 
above Long Island. Prizes of sufficient amount should 
be offered to attract the foreign aviators and to make 
it worth the while of the many American inventors 
now working on the problem to complete machines for 
the event. 

By making such a move, the club would give the 
cause of aviation in America an impulse that is greatly 
needed and that it seems impossible to impart in any 
other way With the Wrights to show us, we have a 
great advantage over the foreigners, and there is no 
reason why we should not at once take the lead in 
every respect in this new form of locomotion 

As a result of the numerous cash prizes for aero- 
plane flights abroad—prizes which aggregate now over 
$250,000—there is a very great amount of experiment- 
ihg going on there at the present time, and a new 
industry has been created. Nurtured by the French 
government and by the new prizes that are constantly 
being offered, this industry is rapidly growing and 
All that is needed in 
order to duplicate this new industry in America is 


* the interest and support of those moneyed men who, 


ten years ago, gave the initial impulse here to the de- 
velopment of the automobile. 

That a race such as we suggest would be popular 
can be seen from the crowds that Have traveled by 
special trains and automobiles from Paris to Le Mans 
to see Wilbur Wright fly, and also from the crowd 
that visited Morris Park race track on Election Day 
to witness the exhibition of the Aeronautic Society. 
The*American public is waiting and eager to see flying 
machines in action, and no more popular event could 
be ofganized than a point-to-point race of aeroplanes. 


—> + ++ — 
Lightning striking the earth leaves traces which 
vary with the character of the soil and rocks. On 
compact rocks it often leaves a blackish incrustation, 
in sand hills it produces fulgurites 
vertical 


These are nearly 
usually simple but sometimes 
branched, which are lined with vitrified silica, The 
outside of the tube is crumbly and usually blackened, 
Fulgurites are found in all countries, but most abund- 
antly in regions of frequent thunderstorms. They 
are particularly abundant in some districts of the 
Pyrenees The electrical origin of fulgurites has 
been put beyond question by the production of arti- 
ficial fulgurites by the discharge of highly-charged 
condensers of great capacity through heaps of sand. 
Artificial fulgurites may also be produced by acci- 
dent. In December, 1907, one of the wires of a tri- 
phase electrical circuit in Catalonia, Spain, broke a 
few miles from its terminus at Girone 


channels, 


The accident 
occurred at night and the passengers of a passing dili- 
gence were terrified by flames which appeared at many 
points of the ground. The two parts of the broken 
section of wire had fallen in a field of lucerne, where 
each part lay in contact with the ground over a length 
of about 45 paces. Throughout this distance and to 
four inches on each side of the wire the lucerne was 
killed. Scattered along this furrow in the vegetation 
were found many spongy, black, vitreous objects, re- 
sembling scorie. . Some of these objects ended in pol- 
ished balls and nearly all were hollowed out length- 
wise and crumbled between the fingers. They were 
found most abundantly near the ends of the broken 
wire where some of the balls were two inches in diam- 
eter. A rough analysis of the soil showed that it was 
composed chiefly of sand with a little clay and lime 
stone and traces of iron. 
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ENGINEERING. 

It is probable that the four tunnels of the Pennsyl- 
Railroad Company between Manhattan and Long 
Island will adopt a trac k system consisting of treated 
red oak blocks, set in the concrete lining, on 20-inch 
centers. The blocks will be anchored to the concrete 
by expansion bolts; and the 100-pound rails, 60 feet in 
length, will be laid on 7-inch by 12-inch plates, % of 
an inch in thickness. The plates will be fastened to 
the blocks by two lag screws and the rails will be held 


vania 


down by clips and screw spikes. 

The recent declaration of Prime Minister Asquith 
that‘in the future the British government will accept 
the two-power standard of nava! strength as implying 
a preponderance by ten per cent over the two next 
strongest navies, has aroused no little interest in naval 
cifcles. If the “two next strongest navies” is intended 
to include that of the United States, which stands sec- 
ond’ in power to the British navy, the government is 
committed to a very large increase over its normal 
rate of construction, involving an additional outlay 
of from $25,000,000 to $30,000,000 annually. 

A statement recently issued by the Pennsylvania 
Railroad Company shows that over $25,000,000 has 
peen paid out by the employees’ relief funds of the 
Pennsylvania Railroad system since their organiza- 
tion. Since July, 1889, on the lines west of Pittsburg, 
and since February, 1886, on the lines east of that 
city, over $15,000,000 has been paid to members who, 
pecause of illness or accidents, have been incapacitated 
for work. The remaining $10,250,000 has been paid to 
the families of members who have died. 

Recognizing that the steel beams used in grillage 
foundations for tall buildings, because of their being 
concealed from examination, should be absolutely pro- 
tected from corrosion, the firm of Milliken Brothers 
have been conducting experiments in the galvanizing 
of the beams after the shopwork upon them has been 
completed. By using the hot process in a large bath, 
they have succeeded in galvanizing not only I-beams, 
but a complete riveted-up steel column. Experimental 
grillages, containing galvanized steel, were broken 
open after they had been in the ground for six months, 
and the concrete was found to be in close and firm 
contact at every point. 

The proposal to improve the efficiency of the steam- 
turbine propelled vessel by interposing electric gen- 
erators and motors between the turbine and the pro- 
pellers, is being made the target for much spirited 
criticism. Although it must be admitted that the 
higher speed of rotation which is necessary when a 
steam turbine drive is used causes some loss of effi- 
ciency, it has yet to be proved that the conversion of 
mechanical] into electrical energy, and of the electrical 
energy back into mechanical energy, will not involve 
losses greater than those which it is sought to avoid. 

The new Washington Street subway, Boston, which 
passes through the heart of the shopping district, is 
considered to be the most costly mile of underground 
railway in the world. Its construction and equipment 
has cost $10,000,000, or about $2,000 per lineal foot. 
The first section of Boston’s modern system of rapid 
transit, consisting of subway tunnels, was opened 
about fourteen years ago. This was followed by the 
erection a few years later of the elevated road; and 
subsequently to that, the system was extended by the 
construction of the East Boston tunnel under the 
harbor. The opening of the Washington Street tunnel 
marks the latest, and one of the most important, ex- 
tensions. 


The next Congress will be asked to appropriate 
$11,341,730 for work in the navy yards during the 
coming year. Rear Admiral Holliday, Chief of the 
Bureau of Yards and Docks of the Navy, dwells, in 
his annual report, upon the pressing need for more 
drydocks, and for the construction of barracks at 
Philadelphia and Mare Island, capable of housing 
large numbers of men. The sum needed for ‘the 
League Island navy yard is $721,500, and for the New 
York navy yard, $693,830, of which $300,000 is for 
work on the new granite and concrete drydock, which 
is’ to be one of the largest in the world. Admiral 
Holliday calls attention to the need for a drydock at 
Guantanamo, Cuba, to cost $2,250,000, and one at Pearl 
Harbor, Hawaii, to cost $2,000,000. 

Speaking at the recent meeting of the Society of 
Naval Architects and Marine Engineers in New York 
city on the subject of the relation of the merchant 
Marine to the navy, J. C. Butler, president of the 
Merchant Marine League, said: “To my mind, it is a 
disgrace to all of us that our huge battleship fleet, 
the pride of the nation, is convoyed and nursed around 
the world by a crowd of slow and shabby commercial 
hoboes, well named “tramps”—foreign colliers flying 
half a dozen foreign flags, cheaply built, with crazy 
hulls and rattletrap engines, and manned by the re- 
fuse of humanity. It is no wonder that these tramps 
have failed again and again to arrive on time, and to 
déliver their coal where it was expected and where it 
Was required.” 


Scientific American 


ELECTRICITY. 

The use of electricity in construction work is largely 
increasing in this city. The current is utilized for the 
operation of electric hoists, pumps, and the like. The 
caisson work of a large new building is to be done 
with air compressors operated by electricity. Natu- 
rally, there is some apprehension of serious conse- 
quences, in case the current should fai] while the work 
in the caisson is in progress, but special precautions 
will doubtless be taken to prevent any such accident. 


A table giving statistics of single-phase electric 
railways in this country and in Europe has recently 
been prepared by the Westinghouse Electric and Manu- 
facturing Company. According to this table, there 
are 28 roads (two still under construction) in America 
with line voltages ranging from 1,200 volts to 1,000 
volts. Thirteen of the roads are equipped to use either 
direct-current or single-phase alternating current. The 
total number of locomotives used on these lines is 64. 
In Europe there are 34 single-phase roads using line 
voltages ranging from 500 to 20,000 volts, and they are 
equipped with 44 locomotives. 

In order to determine whether electricity will con- 
vey any material particles with it when flowing 
through a conductor, Mr. J. Kinsky, writing in London 
Engineering, has made the following experiment: He 
took a cylinder of aluminium and placed it between 
two copper cylinders, subjecting the three cylinders 
axially to a considerable pressure. For an entire year 
current was passed through the series of cylinders, 
to see whether any particles of copper would be car- 
ried into the aluminium, or vice versa; 958 ampere 
hours were passed through the cylinders without the 
slightest evidence of any transfer of the metals. 


Some interesting conclusions have been arrived at 
by the Swiss commission for studying electric opera- 
tion of railways. According to this report, the maxi- 
mum acceleration at starting should be 0.2 meter per 
second per second for express trains, 0.3 meter for 
passenger trains, and 0.1 meter for freight trains, The 
retardation should be 0.5 meter per second per second 
for passenger and express trains. The maximum speed 
of the electric train should be no greater than that 
now allowed, namely, 90 kilometers per hour (about 
60 miles per hour) on trains with automatic brakes, 
and 45 kilometers per hour (about 30 miles per hour) 
on other trains. 


An electric barometer has recently been invented, 
which depends for its operation upon the short-circuit- 
ing of a U-shaped carbon filament by means of a baro- 
metric mercury column. ‘The filament dips into the 
top of the column, and as the atmospheric pressure 
increases, the mercury rises in the tube, cutting down 
the length of the exposed part of the filament, and 
thus reducing the resistance. As the mercury is also 
affected by temperature, a second filament and mer- 
cury column is provided. In this column the tube is 
sealed, so that the mercury will not be affected by 
atmospheric conditions. As the filament is more or 
less covered by the thermometric column, the resist- 
ance correspondingly varies, and this variation in re- 
sistance is introduced in the circuit of the barometric 
filament, so as to counteract the temperature varia- 
tions in the latter. 

A combined carbon-filament and mercury-vapor lamp 
is being introduced in Germany. The filament is in- 
closed in a U-shaped tube in which is a drop of mer- 
cury. The air in the tube is exhausted, and in its 
place an inert gas is introduced, to permit the con- 
duction of heat from the filament to the mercury. 
The U-shaped tube is inclosed in a bulb similar to the 
ordinary incandescent electric lamp bulb. When the 
current is turned on, the carbon filament is immedi- 
ately rendered incandescent and the mercury gradually 
vaporizes, increasing the light intensity to more than 
double the value of that of the filament. A maximum 
intensity is obtained in about five minutes, The lamp 
consumes from 1.5 to 1.6 watts per candle-power, and 
its life is from, 600 to 1,000 hours. The light it yields 
is perfectly white, containing none of the blue-green 
rays of the ordinary mercury-vapor lamp. 

The first popular application of electric heating for 
household use was in connection with the electric sad- 
iron. Now there are a large number of heating appa- 
ratus in use, which are proving very successful for 
occasional use or in certain special circumstances, 
although pot in the least competing with coal for ordi- 
nary heating purposes. In a paper presented at the 
recent meeting of the American Institute of Blectrical 
Engineers by Mr. W. 8S. Hadaway, Jr., on electric heat- 
ing, he estimates that one watt will heat one square 
foot of common radiator surface through 1.26 deg. F. 
The cost of a kilowatt-hour he places at 6.7 cents, and 
the cost of one steam-heating unit at 40 cents. On 
this basis, electric heating would be fifty times as 
expensive as steam heating. No doubt the time will 
come, however, when the current which is generated 
from heat at the power station can be reconverted into 
heat at the house with sufficient economy to compete 
with the coal furnace, 
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AERONAUTICAL AND AUTOMOBILE. 

The Automobile Club of France has taken up the 
subject of aviation and announced $40,000 in prizes for 
aeroplane races next year. The French government 
has also appropriated $20,000 for aeronautics, 

On November 18 Wilbur Wright, while teaching 
Capt. Gerardville how to operate the aeroplane, had 
an accident that might have resulted as seriously as 
did that experienced by his brother two menths be- 
fore, had it not been for the celerity and cooiness of 
the famous American aviator. In the third flight of 
that day, the aeroplane had been aloft for 19 miz- 
utes, when the right propeller driving chain parted, 
and the propeller stopped. Mr. Wright shut off the 
motor immediately, and glided safely to earth. It is 
probable that the chain had become worn: through 
constant rubbing in the guiding tube, until one of the 
rivets gave way. 

The Aero Club of America is soliciting subscriptiens 
from its members for the two gold medals which were 
voted recently to Wilbur and Orville Wright. These 
medals will be worth about $1,000 each, and will be 
commemorative of the flights executed both here and 
abroad this year. As Mr. Wilbur Wright has, ar- 
ranged to continue his experiments for some time in 
the South of France, it is probable that only his 
brother Orville will be able to attend the banguet of 
the Aero Club to be given the first part of next year 
when the medals will be presented. The Wright 
brothers have also been awarded gold medals by the 
Aero Clubs of both France and Great Britain. 

Dr. Alexander Graham Bell’s Aerial Experiment As- 
sociation is busily engaged conducting a test of Dr. 
Bell's tetrahedral-cell aeroplane, which he has. con- 
structed at his summer home near Baddeck, C. B. A 
year ago the late Lieut. Selfridge made a euccessfu) 
ascent in the former aeroplane of this type, which 
had 3,392 tetrahedral cells. The present aeroplane 
has 5,000 cells and a spread of 42.65 feet at the top 
and of 32.8 feet at the bottom. Its height is 9.84 feet, 
and its fore-and-aft length at the bottom is the same. 
There is an open space about 6 feet square in the cen- 
ter for the aviator and the motor, The machine wil) 
first be tested by tewing as a kite above the Bras d'Or 
Lake by means of two powerful racing motor beats 
The association is also experimenting at Hammonds- 
port, N. Y., with a new aeroplane mounted upon two 
light canoes. It is believed that it will be possibie to 
attain sufficient speed to rise from the water, which 
would be required of an aeroplane for paval use. 

Two attempts have been made recently to beat the 
record for long-distance ballooning, but neither of 
them was successful. On the 15th ultimo a trans- 
continental race was to start from Los Anzeles, but 
on account of adverse winds only one balloon, the 
“America,” ascended, This came down a few hours 
later on the coast some miles south of Los Angeles, 
after having gone out a considerable distance over the 
ocean. The second balloon, the “United States,” start- 
ed the next day, and remained up one night in a vain 
attempt to get over the mountains, A deacent was 
made the following day at Corona. On November 23 
the “United States” ascended at 10 A. M., and sue- 
ceeded in crossing the mountains and traveling a dis- 
tance of 312 miles to within 15 miles of Ehrenburg, 
Arizona. The balloon passed high above San Jacinto 
Peak, which is a mcuntain more than 11,000 feet high 
The trip was made at a speed of more than 50. miles 
an hour, and by it Capt. Mueller demonstrated that a 
transcontinental trip is a possibility. The second: at- 
tempt at beating the long-distance record was made 
by the huge balloon owned by the London Daily Gra- 
phic. Carrying three men, this aerostat ascended from 
London on November 17, and descended in a gale 
near Novoalexanderovsk, Russia, the evening of the 
following day, after having traveled a distance of about 
1,150 miles. The long-distance record of Count De la 
Vaulx (1,193 miles), therefere, was not broken, 

The day before the Grand Prize race of the Automo- 
bile Club of America, at Savannah, a 198-mile race for 
small] cars was run successfully. This race consisted 
of twenty circuits of a 9.8-mile course. There were 
12 American cars, consisting of 1 Cameron, 3 Chal- 
mers, 4 Maxwells, and 4 Buicks, while the Italians were 
represented by a Lancia and Isotta, and the French by 
an 8.P.0. The S. P. O. dropped out of the race after 
completing four rounds, but the Italian machines ran 
fast and consistently, the Lancia finally winning in 3 
hours, 43 minutes, and 33 seconds, an average rate of 
52.6 miles an hour. Burman, in a Buick, was second 
some six minutes later, and a Chalmers-Detroit, driven 
by L. B. Lorimer, was third. A second Buick took 
fourth place, and Poole, on the Isotta, secured fifth. 
Two 2-cylinder Maxwells were six and seventh. Two 
other Maxwell runabouts were running in the eighth 
and ninth places when the race was called off. This 
race demonstrated very thoroughly the speed capabill- 
ties of the small car. It is remarkable that machines 
of one-fourth the power of the huge racers were able 
to maintain a speed but 12 miles an hour less than 
that maintained by the latter in a long-distance raee. 
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DEVELOPMENT OF THE CROTON WATERSHED. 


It was not until the middle of the last century that 
I ok the onstruction of a sys- 

on a scale of any magnitude 

Aft tion of the available watersheds, it 
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to the city, where it was delivered to a distributing passed the water consumption had increased to a 
basin known as the Murray Hill reservoir, located point where the authorities were confronted with the 
on Fifth Avenue, between 40th and 42d Streets, which necessity for constructing another aqueduct. It wag 
had a capacity of 24 miNion gallons. This work in- decided to build the new conduit of such a size that 
cluded the construction of a noble aqueduct across in conjunction with the old aqueduct it would be 
the Harlem River at Highbridge, which forms one of capable of delivering an amount of water about equal 
the most interesting engineering nmronuments in this to the annual average daily flow of the Croton River, 
city to-day In its 1,450 feet of length are fifteen The New Aqueduct, as it was henceforth to be known, 
&0-foot and seven 50-foot arches, the under side of is built of brick. It is of a horseshoe section, meag. 
which is 100 feet above tide level. The new works ures 13 feet 6 inches in height by 13 feet 3 inches jp 

















The line of the 1,000-foot spillway is seen on the far side of the lake, This panorama was taken with a Cirkut camera, 


CROTON RESERVOIR FROM THE HILLS TO THE SOUTH OF THE DAM. 

















VIEW LOOKING DOWN THE VALLEY FROM THE SPILLWAY. 





“eee s ows amet 








MANARARAARAAAAT AAAI 








Width at base, 216 feet. Depth of base below bottom of reservoir, 140 feet. Height from bottom of foundation to crest, 297 feet. Water impounded, 30,000,000,000 gallons, 


was d led to dev ») a system of reservoirs in the 
valley the Croton River, which flows into the Hudson 
from th st at a point about miles distant from 
the City Hi A dam 50 feet in height was built across 


the Croton River at a distance of about four and a half 
miles from its mouth, and the fresh-water lake about 
four miles in length this formed, provided a supply of 
about two billion gallons of water. From the lake 
an aqueduct 8 feet 5% inches high by 7 feet 5 inches 
wide and 38 miles long was built to carry the water 


VIEW OF THE CROTON DAM AND LAKE FROM DOWNSTREAM. 


were formally opened June 27, 1842. At that time the width, and it is capable of delivering 300 million gal- 
population of the city was only 350,000, and the con- lons of water daily. It was opened in June, 1890. 
sumption was 12 million gallons a day. As the aque- At this stage of development of the water supply 


duct had a capacity of 90 million gallons, it must have the capacity of the aqueduct was, of course, greatly 
looked to the good citizens of those days as though in excess of the capacity of the reservoirs in the Cro- 
provision had been made for a future far removed. ton watershed; although these were continually in- 
New York city, however, grew apace; and to meet creased in number to meet the growing demands of 
the increased demands new reservoirs were built the city. About twenty years ago, however, it was 
from time to time farther up the valley of the Croton realized that a large addition must be made to the 
and its tributaries. Before another half century had existing reservoirs to meet the growth of population, 
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which was advancing at a rapidly increasing rate. 
After a thorough investigation of the probiem, it was 
decided to build an enormous dam of unprecedented 
height across the lower Croton valley, at a point 
about two miles from the mouth of the river, and 


create a large arti- 
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bed. When the dam is full the depth of the water at 
the upstream face of the dam is 160 feet. The gap 
between the masonry dam proper and the side of the 
valley, forming the spillway channel discharge, is 
spanned by a handsome steel arch bridge, which serves 
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hewn steps in the rock, the water falling in a great 
cascade, 140 feet in height and issuing into the lewer 
valley beneath the steel arch above referred to 

At the point in the main dam where it begins to 
curve into the spillway is located a gate house, in 
which are three 48- 
inch pipes controlled 





ficial lake about 20 
miles in length, capa 
ble of impoun ling 30 
billion gallons of wa- 
ter. Ground was bro 
ken in 1902, and after 
thirteen years ot 
work, in which sev- 
eral years’ delay was 
caused by a revision 
of the plans when 
the dam was par- 
tially completed this 
great structure was 
opened (or, to speak 
more strictly, the 
gates were c¢ losed) 
and the dam began to 
fill on January 28, 
1905. 

The construction of 
the dam necessitated 
an enormous amount 
of excavation be- 
fore rock bottom of a 
sufficiently solid chat 
acter to support a 
structure of this size, 
and preclude the pos- 
sibility of seepage be- 
low the dam, could 
be found. A huge 
trench was dug across 
the valley and carried 
down to a maximum 
depth of 131 feet be- 
low the original bed 








by gates which, dur- 
ing the construction 
of the dam, were left 
open to permit the 
Croton River to fiow 
through, and in fe 
ture will be used to 
draw off the waters of 
the dam for purposes 
of inspection and 
cleaning. 

It will readily be 
understood that the 
work of building the 
enormous mass of ma- 
sonry represented by 
this mammoth struc- 
ture was a sicow and 
costly work. An ex- 
cellent quality of rock 
was found a few miles 
up the valley, from 
which the 
rock was brought 
down on cars and de- 


quarried 


livered along the 
whole site of the dam 
either by overhead ca 
bleways or by means 
of derricks distributed 
in large numbers over 
the whole face of the 
work. The greater 
part of the dam was 
built of large reek 
weighing up to five 








of the river, the width 
of the trench gt the 
lowest point being 
about 250 feet. The 
work of excavating 
was commenced in 1892 and completed in 1896, and 
during this period 1,175,000 cubic yards of material 
was taken out. The dam as originally designed con- 
sisted of three portions. The first 400 feet on the 
southern side of the valley was to be an earth dam 
with a masonry core wall; then was to follow 650 feet 
of masonry which was to be continued upstream paral- 
lel with the side of the valley to form 1,000 feet of 


spillway. Subsequently 


rhis huge conduit, 17 feet 6 inches high by 17 feet wide and 90 miles long, will convey 500,000,000 gallons of mountain water per day from the Catskills to 


New York City 
CONSTRUCTION OF THE CATSKILL AQUEDUCT. 


to carry one branch of the system of roads which has 
been built around the reservoir, an important link in 
which is the driveway which extends across the val- 
ley along the crest of the dam. The overflow from the 
reservoir flows into a channel which has been blasted 
out between the masonry of the spillway and the rock 
of the hillside, and is conducted down to the old bed 
of the river below tie dam over a series of roughly 


tons apiece, the inter 
stices between - which 
were filled in with 
smaller rock and ce 
ment laid by hand 
The southerly end of the dam, which replaced the 
earthen core-wall dam first proposed, was built by a 
new method, in which the large masses of rock. are 
dropped into a bed of liquid concrete, the concrete 
taking the place of the hand-laid smaller rock as used 
in constructing the earlier portion of the Gam. The 
total amount cf masonry in the finished dam isa 850,000 
cubic yards; and as the preliminary excavation of the 
trench involved taking out 





when the dam was ap 
proaching completion, it 
was decided to substitute 
solid masonry for the 
earth-and-core "1 section, 
and make the dam a 
homogeneous structure of 
masonry throughout its 
whole length. As finally 
constructed and shown in 
the accompanying engrav 
ings, the dam proper ex 
tends across the valley for 
a distance measured on its 
er lst of 1,168 feet, until it 
is within about 200 feet of 
the southern side of the 
valley. Here it swings 
around and is continued 
up the valley for a further 
distance of 1,000 feet; 
finally turning in to a 
junction with the native 
rock of the hillside. 

It is when we come to 
examine the cross section 
of the dam that its colossa! 
Proportions are manifest. 
Its foundations, at the wid- 
est part, are 216 feet in 
width, and the height from 
the foundation rock to 
crest is just under 100 
yards, or, to be exact, 297 
feet. The upstream face 
has a slight batter. The 
downstream face curves 
upwardly from the bottom 
Width of 216 feet to a 
Width at the top of 18 feet. 
The lowest point of the 








750,000 cubic yards of 
earth and 425,060 cubik 
yards of rock, the megni 
tude of the work will- be 
appreciated. As the ma- 
sonry rose in the trench, 
the better quality of earta 
which had beeu excavated 
was brought back and 
filled in against the «lam 
on both upstream and 
downstream faces, the 
downstream side being fin- 
ished off in broad, easy 
slopes, and an attempt at 
landscape gardening being 
made by the erection of 
a fountain and the von 
struction of winding roads 
This last ork, however 
is somewhat crude, and it 
is to be hoped that at some 
future day the city will 
take this matter in band 
smooth down the unsighily 
banks of excavated mate- 


rial, plant the hillsides 


with trees and shrubbery 
ind render the pproach 
to his tru ficent 
str of its 
g! l nportance 
At | iter level th 


st of the oid Croton 
im, built im i843, is bur 
ed 30 feet deep by th: 
reservoir formed by the 
new dam; and at this 
point is located the prin 
cipal gate hou through 
which the water is ted 
into the old and the new 








foundation is 131 feet be- 
low th« bed of the river, 
and th« top of the dam is 
166 feet above the river 


During Construcuon the flow of the river is conducted across the site of the dam in two 8-foot steel pipes. 
PREPARING THE FOUNDATIONS FOR THE ASHOKAN DAM, WHICH WILL IMPOUND 


170,000,000,000 GALLONS OF WATER, 


aqueducts. The creation of 
a lake that backs 20 miles 
up the Croton Valley 
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necessitated an entire relocation of the systems of 


roads and the construction of a large number of costly 


bridges to carry these roads over various arms of the 
lake. These crossings include a 124%-foot bridge; two 
spans of 217 feet; one of 10 feet, one of 996 feet, and 
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MAP OF CATSKILL AND CROTON WATERSHEDS, 
SHOWING THE NEW CATSKILL AQUEDUCT. 








a handsome cantilever structure with a central span 
of 384 feet. The system of new roads extends for 
50 miles around the lake. These supplemental works, 
together with the cost of the real estate, etc., brought 
the total cost of the whole scheme up to a round 
sum of about $12,000,000. 

During the construction of the new Croton dam the 
city undertook the building of the Jerome Park reser- 
voir, lying near the northerly limits of New York city, 
which is designed to act as a storage and distributing 
reservoir within the city limits The reservoir as 
designed has an area of 239 acres and a depth of 26% 
feet. The excavation involved the taking out of about 
11 million cubic yards of material, most of it rock. 
it is divided by a wall that runs through it in a north 
and south direction; and the easterly half, which has 
been completed and entirely lined of concrete, has a 
maximum full capacity of 773,400,000 gallons 

Subsequently to the completion of the Croton dam 
a large reservoir known as Cross River, holding 10,308 
milttion gallons, has been completed, and another, the 
Croton Falls reservoir, with a capacity of over 14 


billion gallons under truction When the last- 
named is completed the l be te eparate dams 
in the Croton watershed, witl t e4 pacity 


of 104,536 million gallons 

During last winter, from November 6 to March 15, 
all the reservoirs on the watershed were full and over- 
flowing, and during this period over 80 billion gallons 
of water ran to waste over the spillway of the new 
Creton dam. With a view to storing a portion of such 
waters as would overflow in the future, it is proposed 
to build one more dam in the upper reaches of the 
watershed, which will have a capacity of 20 billion 
gations and will be known as the Patterson reser- 

From what has been said it will be seen that the 
limit of the storage capacity of the Croton watershed 
has about been reached. The daily average flow of 
the Croton River during the past forty years has been 
402,326,006 galions. The present daily consumption 
of water in New York city is about 325,000,000 gallons. 
Taking into consideration the increasing rate of 
growth of populatic’: of the city, and the fact that 
the annual increase in water consumption is at pres- 
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ent at the rate of 15 million gallons daily per year, 
it can be seen that within a few years’ time the con- 
sumption of the city will. have exceeded the daily river 
flow and the capacity of 380 million gallons of the 
two aqueducts leading from Croton reservoir to New 
York. As the result of an exhaustive examination 


+ 


by various boards of engineers, it was found that 


the nearest available source for a new water supply 
was to be found in the region of the Catskill Moun- 
tains; and a gigantic scheme has been approved and is 
now being carried through for bringing a supply of 
fresh mountain water into New York city from the 
Catskills, to the extent of 500 million gallons daily, at 
a total cost of $161,000,000. 


THE CATSKILL WATER SUPPLY. 

In selecting a new source of water supply the engi- 
neers of the board realized that the conditions sur- 
rounding New York city were unusually perplexing. 
To the east the city is shut in by the Atlantic Ocean 
and to the west it is excluded by the laws of New 
Jersey from tapping any of the water sources of the 
State. A most excellent supply might have been drawn 
from the sources of the Housatonic River, had the 
district not been excluded from consideration because 
of its location in the State of Connecticut. Hence, the 
city has been driven by its geographical and legal 
restrictions to go far afield in its search, even to the 
regions of the Catskill Mountains. The disadvantages 
of distance, however, are compensated by the fact 
that the watersheds are sparsely inhabited, and that 
the water supply is not only abundant but is of excel- 
lent quality. By reference to the accompanying map, 
it will be seen that when the whole scheme has been 
developed water will be taken from four separate dis- 
tricts. The first of these, the Esopus Creek water- 
shed, has an area of 255 square miles. Its waters will 
be impounded by the 
construction of a 
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lons daily already available in the Croton watershed, 

The Ashokan dam, like the Croton dam aboye de. 
scribed, will take rank as one of the greatest struc. 
tures of its kind in existence. It will be built partly 
of solid masonry and partly of earth. The masonry 
portion, which will extend for about 1,000 feet and 
occupy the center of the dam, will be built of the gen- 
eral cross section shown in the accompanying engray- 
ing. The width of the base will, of course, vary with 
the depth of the foundations; but at the center it 
will be not far from 200 feet. Its height taken at 
the same point will be 220 feet. The earth-and-core 
wall portions of the dam will extend from the ma 
sonry middle section to a junction with the valley op 
one side, and some high ground on the other. The 
total length of the dam will be 5,650 feet. In addi. 
tion to the dam there will be a series of dikes which 
will be built across depressions in the country and 
serve to hold the water at the desired level. Beyond 
the dikes will be a large waste weir. The dikes wil] 
constitute a very important work, for together with 
the waste weir they will have a total length of 38 
miles. One of our illustrations shows the preliminary 
excavation work for the dam and the means adopted 
for by-passing the flow of the Esopus Creek during 
construction, which is being done by means of two 
8-foot steel pipes which will be sufficient to accommo. 
date the creek at its ordinary level. Subsequently, 
as the excavation is carried further down, the water 
will be diverted through a channel formed along the 
side of the valley. Ultimately, during the erection of 
the masonry of the dam, the water will flow through 
a tunnel, which will be left open for that purpose and 
closed when the dam is completed. 

From the dam the water will flow by gravity through 
a huge steel-and-concrete aqueduct 17 feet in the clear 

(Continued on page 414.) 





huge dam 220 feet 
in maximum height 
and 5,650 feet in 





length, which will be 
built across the val- 
ley of the Esopus at 





what is known as 
the Olive Bridge 





site. The dam will 
create what will be 
known as the Asho- 
kan reservoir, which 
will be 2% miles in 
width, with a _ full 
level capacity of 170 
billion gallons, and 
will be capable of 
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supplying the city 
with 250 million gal- 
lons of water a day. 

The rate of growth 
of Greater New York 


1, Cross-section of masonry portion of dam, 2, Cross-section of earth-and-corewail dam, 3, tforizontai section 


through an expansion joint in dam, 


PLAN AND DETAILS OF THE ASHOKAN RESERVOIR AND DAM. 





is so rapid that it cannot be 
many decades before the wa- 
tersheds of the Rondout, the 
Schoharie, and ultimately of 
the CatskTll rivers will in 
turn be brought into serv- 
ice. The Rondout water- 
square 
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shed covers 176 


miles, and would be capa- 
ble of yielding 130 million 




















gallons daily. This water 
will be stored in what will 
be known as the Napanoch 





reservoir, from which its 
waters wil! be led by an 
aqueduct into the main Cats- 
kill aqueduct a couple of 
miles below the Ashokan 
reservoir. Later, the Scho- 
harie watershed will be 
brought into service by the 
construction of the Pratts- 
ville reservoir, its waters 
being brought into Esopus 
Creek by means of a tun- 
nel through the divide 
Lastly, the Catskill water oo 
will be impounded in sev 
eral reservoirs located along 
that stream, and brought in- 
to the Ashokan reservoir by 
an aqueduct whose location 
is shown on the accompany- 
ing map. Altogether, when 
the whole scheme is com- 
pleted, New York city will 
have at command over 700 
million gallons daily water 
supply from the Catskill 
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RESERVOIRS NOW EXISTING — 
RESERVOIRS ORDEREO-BUIL? — 
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Mountain watershed in ad- 
dition to the 375 million gal. 


PLAN OF THE CROTON WATERSHED, SHOWING LOCATION OF THE RESERVOIRS. 
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| THE CITY’S GIANT 
3 BRIDGES 








—_ 

Although the famous Brooklyn suspension bridge 
was built a quarter of a century ago, and, therefore, 
cannot legitimately be included in a review of the 
engineering work of the past decade, we have given it 
a place among oul illustrations, first because of its 


great histori al interest, and second- 
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THE WILLIAMSBURG SUSPENSION BRIDGE. 

In the closing years of the last century the city 
undertook the construc ‘ion of another wire cable sus- 
pension bridge. The iocation of the crossing was laid 
from Delancey Street, Manhattan, to Broadway, in 
Brooklyn. The main span is slightly longer than that 
of the Brooklyn Bridge, the clear width from tower to 
tower being 1,600 feet. The shore spans, however, 
are omly 596% feet, as against 930 feet, which is the 
length of the shore spans of the older structure. In 
point of weight and carrying capacity, the Williams- 
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their ends to heavy cast steel shoes which are pinned 
to a series of steel anchorage eye-bars imbedded in the 
masonry of tne anchorages. The steel used in con- 
structing these cables is of unusually high tensile 
strength, the best specimens showing a breaking 
strength, in some cases, as high as 210,000 pounds to 
the square inch. The cables for supporting the road 
way are attached to the main cables by means of heavy 
cast-iron. saddles, and at their lower ends they are 
looped around cast-stee! shoes, from which the floor 
beams of the bridge are hung by four heavy steel 

bolts. It will be noticed from our 





ly because it forms such an impor- 
tant member of the quartette of 
giant bridges which span the broad 
waters of the East River, and afford 
the principal means of comm unica- 
tion between New York and Brook- 
lyn. 

The wire suspension bridge is es- 
sentially an American production; 
for although chain suspension 
bridges, in which the main support- 
ing members consisted of flat iron 
bars linked together by pins, had 
been built in some numbers in Eng- 
land and on the Continent, the use 
of wire cables is one of the original 
and distinguishing characteristics 
of American long-span bridges. 
When Col. Roebling first promulgat- 
ed his plans for spanning the broad 
expanse of the East River with a 
wire cable suspension bridge of the 
enormous span of 1,595 feet, the 
scheme was regarded with no little 
apprehension. The longest exist 
ing bridges were of less than 1,000 








illustration that there are no sus 
pender cables for the shore spans 
of the bridge, the main cables serv- 
ing to carry the weight of the cen 
tral’1,600-foot spans only. The shore 
spans consist of extensions of the 
stiffening trusses; and the lead of 
each of these spans is carried by 
the tower, the anchorage, and a 
steel pier located at the center of 
the truss. The total cost of the 
bridge, including the approaches 
and purchase of real estate, was 
about $22,000,000. 


THE MANHATTAN SUSPENSION 
BRIDGE. 

The third of the greut crossings 
of the East River, known as tie 
Manhattan Bridge, which is located 
about a quarter of a mile to the 
east of the old Brooklyn Bridge, is 
now in process of erection, and will 
probably be opened in 1909-10 
Originally designed as a stiffened 
chain-cable bridge, the plans were 
subsequently changed by the substi- 








feet span; and it was considered 
that there were insufficient re- 
liable data available to guarantee 
an advance to proportions of the 
unusual magnitude proposéd. Great 
honor, therefore, is due to Mr. Roeb- 
ling for the courage with which he staked his reputa- 
tion upon the venture, and the indomitable pluck with 
which he and his associates carried it through to suc- 
cessful completion. The foundations for the towers 
were prepared by sinking two huge timber caissons 
to the rock underlying the river mué and sand. Upon 
these were erected two massive masonry towers which 
were carried up to an extreme height of 272 feet above 
the river. Meanwhile the anchorages, consisting each 
of a mass of solid masonry, were constructed on either 
shore, at a distance of 930 feet from the towers, and 
deep within this masonry were im- 

bedded the huge anchor plates and 


This view shows the cables in course of construction. One end of the wire from areel is passed around 
the sheave shown near left-hand corner of engraving, which is drawn across the bridge, thus stringing 


two lengths of wire at each journey, 
ONE OF THE MANHATTAN BRIDGE ANCHORAGES, 


burg Bridge, as it is called, is a vastly greater struc- 
ture; for whereas the floor of the Brooklyn Bridge is 
only 80 feet wide, with provision for two elevated 
tracks, two trolley tracks, two 18-foot roadways with 
two trolley tracks upon them, and a footwalk, the 
Williamsburg Bridge is 120 feet wide and carries two 
elevated tracks, four trolley tracks, two 18-foot pas- 
senger footwalks between the trusses and two 20-foot 
roadways on the outside of the trusses, carried on 
eantilever extensions of the floor beams. The lack 
of stiffness of the floor of the Brooklyn Bridge is due 


tution of wire for chain cables 
Upon its completion the bridge, in 
respect of its carrying capacity, 
will be the largest suspension 
bridge in existence, provision hav 
ing been made for eight railroad 
and surface tracks, a 35-foot roadway, and two passen- 
ger footwalks, each 11 feet in width. 

No small part of the cost of building a bridge of 
this character is due to the difficult nature of the 
foundations. The caissons for the Williamsburg 
tridge were four in number, there being two for each 
tower; an arrangement which was necessitated by the 
rather steep slope of the underlying rock at the site 
of the towers on each side of the river. The bo: ings 
for the Manhattan Bridge piers showed the surface of 
the underlying rock to be fairly level, and hence it was 

decided to construct a single huge 
caisson for the foundations of each 





anchor bars to which the wire 
cables were attached Originally 
it was planned to make these cables 
of iron wire; but by the time the 
bridge was ready for their erection, 
the advance in the manufacture of 
gteel had been such that it was 
found possible to use steel in place 
of iron, and thus secure much 
Stronger cables without any in- 
crease of weight It is to the wis- 
dom shown in the adoption of this 
stronger material that the city is 
indebted for the ability shown by 
the bridge, in the later years of its 
life, to carry loads greatly in ex- 
cess of those for which it was orig- 
irally designed There is no 
foundation for the popular belief 
that the bridge is to-day “greatly 
overloaded.” As a matter of fact, 
the steel wire cables are perfectly 
well able to carry their present bur- 
den. The so-called weakness of the 
bridge is due to thé comparative 
weakness of the floor system, and 
particularly of the stiffening 








tower. The dimensions of the cals 
sons were necessarily large. They 
measured 78 feet in the direction of 
the axis of the bridge by 144 feet 
transversely to the axis. The cais- 
son proper on the Brookiyn side 
was 55 feet 6 inches in depth and 
above this was built a temporary 
cofferdam, which was erected to 
prevent the water from flowing into 
the work during the process of sink- 
ing. The total depth of this huge 
box, when it finally reached bod- 
rock, was about 100 feet. The walis 
of the caisson were built of two 
layers of 12x 12-inch timbers, the 
outer one laid horizontally, and the 
inner vertically; while on the out 
side of this was a double layer of 
2-inch planking, the inner one laid 
diagonally, and the other vertically. 
Six feet from the bottom cutting 
edge, which was shod with steel, 
there was built over the whele cais- 
son a solid roof of timber 2 feet 9 
inches in thickness stiffened by 
heavy trusses. The space beneath 











trusses, which on several occasions this‘ watertight roof, known as the 
have been buckled or broken. Of working chamber, was divided into 
late years, however, the bridge has three longitudinal sectk and in 
been subjected to careful and con- Each cable consists of 37 strands in each of which is 250 wires, this chamber the excavation was 
tinued scrutiny by competent engi- done by a large army of “ground 
neers; and, so long as this is done, THE CONNECTION OF THE WIRE STRANDS TO THE ANCHOR BARS. hogs is the men who perform 


no fears need be entertained for 
the safety of the structure. Plans have been prepared 
by the Bridge Department, moreover, for the recon- 
struction and stiffening of the bridge, which include 
the erection of deeper and stronger stiffening trusses 
and a complete rebuilding of the floor system. This 
work wili be undertaken as soon as the adjoining Man- 
hattan Bridge has been completed, and when it is com- 
pleted, the bridge will be good for many centuries of 
useful service, and will last just as long as it is safe- 
guarded against rusting and decay by frequent paint- 
ing and careful all-round maintenance. 


to the light construction and shallow depth of the 
trusses, two of which are 8 feet 9 inches and four 17 
feet in depth. This was remedied in the Williams 
burg Bridge by the provision of two unusually heavy 
trusses, each 40 feet in depth, extending continuously 
from anchorage to anchorage. The steel towers are 
erected upon heavy masonry piers beneath which are 
huge caissons which were sunk to the underlying bed- 
rock. The steel towers are carried to a total height 
of 335 feet above the river. The four cables, each of 
which is 18% inches in diameter, are connected at 


the work of excavation are cuiled 
From the working chamber there extended to the 
surface of the cofferdam nine steel shafts for ma- 
terial, and one elevator shaft, The material at the 
river bottom was found to be almost pure sand; and 
it proved possible to blow out the excavated material 
by means of compressed air which was forced into the 
working caisson for the workmen. This was done by 
means of fourteen 4-inch wrought-iron pipes, which 
extended from the roof of the working chamber to the 
surface. At the bottom of each of the 4inch pipes 
was a length of hose, which reached from the roof of 





DECEMBER 5, 1908. 


tific American 


cien 


Ss 








“S061 GHNGZdO ‘9681 CHONANWOO NOILODUISNOD ‘SOCIEA OUAESAVITIIM 


‘000°000°2ZES “3800 [VIOT, *SH[WMIOOZ 1005-52], OMG f SABMPBOI 4OOJ-QZ OA f SyOUIy GOVJINS ANOJ f SyIVIy 
qisuva) pyder omy 3 AzoudeQ *soyouy %gy_ ‘serquo yo roj0MIBIG 300) ERE *10FVM YSIY CAOGE SOMO} JO BYUSIOF] °3003 FLL “YIP “Joo Gzzz, ‘seyovoudds Surpnyjour *yySue] [eyoy, 3003 %ggq ‘sunds oplyg 1993 OO9'T Surds ulvul jo qy3ue74 




















"S881 CHNGZdO ‘OL8l CHONAWWOD NOILOQULSNOD “ANCIUA NATXOOUT 


‘000°000°9 18 $4800 [BJO], *HTBAOO, JOOJ-e_ uo { skvMpRos 4OO}-Q, OM} TO SHIVA OOBJANS OM ¢ SYOVIZ JisuBvsy 
pidez omy :Aypoudeg ‘soyouy %e] *se[quo jo 19;0UIBIGG *12ZBA OY} GAOGE Joo} BLE ‘K19MO} JO FUDPOHY °409J Cg OFpliq JO WIPIM °3903 QTO*9 ‘seyovorddy Zuypujoul *qysue [eJOy, *y003 ORG ‘suds opts { yoay Sfege*, ‘ueds uyeur so qIFue7 
y "MOS F IIT “4 982004 Aq ENE IWBsdog 











f ‘ iat 


fs 

i 

' 

f 

} 

[esr par 














399 


Scientific American 


> 
1908 


DeceM! 


“OTET-GO0GT CENGAO FE OL “I0GI THOMAN HOO HOLLOAVISNCO AVCIUA AVLLVHAVER 


*900°000'9S3 {2900 [eROE, “SYTWA}00; 400j-~_ OM. f AeMpBOT 2OO}-Cg UC { SyoRT} GoELIUS Isn0j f SHOT} 
yisuer} prdes mog : Ajoudeg ‘seqouy HK Tg ‘seyqe> yo Jojoure;q “Woe ETE *49FUM YAY GAOGH $1004 Jo BATE “4005 OFT ‘YIM “B95 Ges*s ‘seqovoudde Suypnyouy “QpFua] Tey, “yooy ygE “sweds pig 003 94 5°¢ “weds Ulem Jo WyFue7] 

















‘6061 CANAdO AC OL “106T NNOAC NOILONUISNOD “ANATUA (QNVISI S.TIAMAOVIE) HONOMOGSNAAND 


"000°000°0Z8 31809 ‘s¥oR13 Bysuv1y pider oy] Jo yxed 10 [je GAOMIOL 0} UOTZBIOpIsUOD APPUN SI FI POSSIGSIVAO ST OFpysq STYI OsNBIGG “SyTVMIOOJ JOOJ-FT Omg f AVMPVOL OOJ-FE GUO { syOusy OOWJANS INEZ f SHV. JISUBIY prides anog : pound se 
Agpoedeg 4007 gg ‘aZpiiq JO BIPIM 399 EST *sessnay Jo yIdep wnuyxeyY +3003 ONO'S ‘soyovoiddy Suypnyouy *yyZue] [eI0g, 3095 GCF pus yooy SggF ‘suvds zoqoue omy £ 4003 Ogg ‘uNds puvst oLO £4007 FRG PUB Joos ZQT*|T ‘suvds jouuuyo omy, 





AIN I/INN\ LI ZABR\ 


eed Bc i \ 


4 


ah 

















@eanat sreraere om ee eee ee 





<0 weno ee ore — ene — 


0 et ee re a eee ey FS 

















Saree: 











fe Pr arr on 


Sa. 


400 


the working chamber to the bottom of the excavation 


A 4-inch water pipe also passed through the caissons, 


and supplied water at 100 pounds pressure to six jets 
One of these jets was directed at the sand around the 
bottem of each blow-pipe, and served to loosen it so 
thoroughly that the air pressure in the caisson proved 
through the pipe and 


sufficient to blow the sand up 


eut over the edge of the caisson When the caisson 
rock, the whole interior of the working 
with 
the interior of the caissons above the roof being also 
filled 


concrete and 


reached solid 


chamber was filled in tightly rammed concrete, 


with the same material, thus providing a solid 


timber mass from the rock below the 


bed of the river to the top of the caisson, which stands 
Above the 


pier whose coping 


at a level of 37 feet below mean high water 
calssons was built a solid masonry 
the total depth from 


» 


ie 23 feet above mean high water 


coping to the caissons being 60 feet The construction 
of the foundation and piers on the Manhattan side was 
practically identical, the only difference in dimensions 
being that due to the difference in depth to rock bot 
tom 

Upon the top of each of the masonry piers were built 
four massive steel footings, and upon these were erect 
ed the plate-steel columns of the steel towers 


Each 


actually 


legs or 


tewer consists of four apparently slender but 


heavy and stiff columns that rise 
Each pair of columns 


exceedingly 
122 feet above the water level 


is braced together by a truss system, which extends 


continuously from base to top, except where it is omit 
ted in two panels to provide for the passage of the 


lines of railway track Each pair of columns, as thus 


connected, is braced together by transverse trusses, 


one below the floor of the bridge, another at the level 
of the upper deck and a third at the top of the tower 

In previous suspension bridges it was customary to 
cradle the main cables, but in the Manhattan Bridge 
the cables lie in the same vertical planes as the re- 
spective legs of the towers over which they pass. In 
respect of its carrying capacity, the Manhattan Bridge 
ie the largest of the four great bridges across the East 
River The 


decks 


four surfacc 


suspended roadways are carried on two 


Upen the lower deck provision is made for 


tracks, a 35-foot roadway, and two 11-foot 


passenger walks; while upon the upper deck there will 
be four elevated railway tracks To carry so great 
a load, the dimensions of the cables and anchorages 
are necessarily large The anchorages measure 
175 feet in width by 225 feet in length, and the cables 


inches, as 


very 


the unprecedented diameter of 21% 
with the diameter of 18% 
inches on the Brooklyn 


reach 
compare inches on the 
Willlamsburge Bridge and 15% 
Bridge The necessary stiffness will be given to the 
suspended roadway by four heavy riveted nickel-steel 
trusses, lying in the planes of the four cables and sus 
pended from them 

For the construction of the cables four temporary 
cables, each consisting of four 1%-inch diameter steel 
ropes, were strung from anchorage to anchorage over 
Upon them were laid four working plat 
The 
stringing of the wires in each cable is accomplished 


by means of two traveling sheaves, carried on opposite 


the towers 


forms fo: the accommodation of the workmen 


legs of an endless steel rope reaching from anchorage 
to anchorage Each sheave consists of a 3-foot groov- 
attached to the brackets. 
The hauling rope runs on heavy 
foot-bridges. 


hauling rope by 
rollers supported on 


The wire is 


ed wheel, 


uprights on the temporary 
delivered to the bridge on enormous reels weighing 
8 tons each, half of them being placed on each anchor- 
age. The end of the wire from a reel at each end of 
the bridge is put over the hauling sheave at that end 
and fastened to the anchorage. and each hauling rope 
50-horse-power, 220-volt Crocker- 
form W motor. The hauling 
and, as the sheaves 
they unwind one wire from each reel, 
each sheave every 
There are 256 wires 


is driven by a 
Wheeler machinery is 
across the 
and two 


time it 


then started move 
bridge 
wires are thus strung by 
makes the trip across the bridge 
iy each strand, and as the strands are completed they 
which they 
Each cable 


contains 37 strands of 256 wires each, so thai there is 


are lifted from the temporary saddles in 


rest and placed in the permanent saddle 


a total of 9,472 wires in each cable. The total length 


of cingle wire in all four cables will be 23,100 miles 
The wire has a breaking strength of 215,000 pounds to 
the square inch. The weight of the four 
their completed condition will be 8,600 tons. The side 
spans of the bridge are 725 feet and the central span 
is 1.470 feet in length. Wher the bridge is completed 
the total weight of steel in the structure will be 42,000 


cables in 


tons 


THE QUEENSBOROUGH CANTILEVER BRIDGE. 


The Queensborough cantilever bridge, formerly 
known as the Blackwell's Island Bridge, is the latest 
of the four great bridges across the East River. Com- 
mencing from the Manhattan shore, the dimensions 
and positions of the successive spans of the bridge are 
as follows: First anchor span 469 feet 
long; then a channel span 1,182 feet long, followed 
by what is known as the Island span crossing Black- 


there is an 
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well’s Island, which is 630 feet long Then comes a 


984-foot span over the east channel of the river, and a 
459-foot anchor span extending over the Long Island 
The total 


approaches, is 8,600 feet. 


length of the bridge, including the 
The maximum depth of the 
and the extreme width 


shore. 


trusses at the towers is 185 feet, 


of the bridge is 88 feet. As originally planned, the 


bridge was designed to maximum congested 
live loading of 12,600 pounds per lineal foot, on four 


railway tracks, a 


carry a 


surface trolley tracks, two elevated 
roadway, and two footwalks. Following a change of 


administration and engineers, it was decided to add 


two additional elevated railroad tracks on the upper 
deck of the structure, and a heavier congested loading 
was adopted of 16,000 pounds to the lineal foot. When 
the engineering 
that 


Bridge; 


nearing completion, 
by the fall of 
the Quebec 


the bridge was 
other great 
and it 


aroused 


world was startled 


cantilever structure, was 
natural that considerable 
regarding the Queensborough 
designed on the same general principles, but 


should be 
since it 


anxiety 
Bridge, was 
not only 
was a heavier structure in itself and was to be sub- 
than the 


investigations of the 


heavier load bridge that went 


strength 


jected to a 
down Two separate 
of the bridge were made for the Bridge Department; 
and in both cases it was found that not only was the 
weight, but that if it were loaded accord 
requirements of the specifications the 


members 


bridge over 
ing to the 
exceed the 

One of 
taking of 


stresses in some of the would 


specified stresses by from 25 to 47 per cent 


the consulting engineers recommends the 
bridge and the re- 
tracks. The 
other report adyises the removal of all elevated tracks. 

The fall of the Quebec 


existing in the Queensborough 


considerable dead load from the 


moval of two of the elevated railway 


Bridge and the conditions 
Bridge cannot fail to 
raise a doubt in the minds of engineers as to the suit- 
ability of the cantilever system to the construction 
of heavily-loaded bridges of over 1,000 feet in length 
of span; and this, in spite of the fact that troubles in 
both faulty design The 
Queensborough Bridge is an enormously heavy struc- 
ture, the weight of the whole mass from abutment to 
being 52,000 The 
alone weighs 10,400 
tons, or 1614 tons to the lineal foot. The trusses are 
built partly of a special nickel steel and partly of the 
commercial structural steel, the latter being 


cases were due chiefly to 


of the cantilevers tons. 


Island 


abutment 


630-foot span across the 


ordinary 
used generally for the compression members and floor 
nickel steel for the eye-bars or tension 
members. In the structural steel the specifications 
ealled for an elastic limit of 28,000 pounds, and an 
ultimate strength of 56,000 pounds. The requirement 
of the nickel-steel eye-bars are an limit of 
18,000 pounds and an ultimate strength of 85,000 
pounds, from which it will be seen that the nickel- 
steel bars are from 40 to 50 per cent stronger than 
ordinary structural bars of the same weight 

The erection of the bridge was done by the overhang 
method. First the-anchor arms on the Manhattan 
and Long Island shores and the span across the island 
were erected on steel falsework. Then the four river 
arms of the cantilevers were built out by overhang to 
a junction in midstream by two massive 
travelers each 120 feet in height 
in itself a huge and costly affair weishing 500 tons 
and capable of handling a load of 70 tons. It is prob- 
able that the bridge will be opened during the year 
1909. In closing our article on the long-span bridges 
of New 
the plans have been drawn for a massive 1,000-foot steel 
arch bridge which is to carry a four-track railroad 
across the East River at Hell Gate, and form part of 
an important link connecting tracks of the New Haven 
Railway with tbose of the Pennsylvania Railway on 
Long Island. 


system and 


elastic 


means of 
This traveler was 


York, mention should be made of the fact that 


+> —— — 


In a remarkable paper read at the meeting of the 
American Philosophical Society in Philadelphia, Dr. 
Alexis Carrel of the Rockefeller 
the kneejoint of a dead man has replaced the injured 
joint of a living person; how the arteries of husband 
and wife been successfully joined, so that the 

fe might endure the shock of a surgical operation; 
how an infant’s blood has been revitalized by the blood 
how a human artery and jugular vein 
interchanged and are fulfilling each the 
how the kidneys of one cat were 
for the corresponding organs of another, 
a living fox terrier now frisks about upon 
the leg of a dead companion. “In my experiments to 
preserve arteries,” Carrel, “I found that 
desiccation would not do, but produced a state of absc- 
lute death. Then I put the arteries in refrigerators 
and kept them inclosed in hermetically sealed tubes, 
at a temperature a little above freezing. I found that 
an artery could be kept alive for sixty days and sub- 
stituted for the artery of a living animal.” Clearly, 
the day is not far off when the perfect organs of a 
man who in life had been free from disease may be 
kept in cold storage after his death and used to replace 
diseased organs in living men. 


have 


of S parent; 
have bee 

other's function 
substituted 


and how 


states Dr. 


Institute showed how . 
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| TALL BUILDINGS 
OF NEW YORK 





Although New York city was not the first to posgegg 
a mammoth office building of the modern “skyscraper” 
type, the growth of such buildings in number and sige 
during the past few years has been so rapid as to rep. 
der lower New York distinctively a city of towers, 
To the wonderful skyward growth of this city, several] 
causes have contributed. Chief among these, and 
closely related, are the circumscribed limits of the site 
on which the city is built, and the high cost of the 
land. The high price of real estate and the restricted 
area of desirable sites, it is true, have served to 
promote the ccastruction of lofty buildings in other 
cities besides New York; but nowhere have these proved 
and impelling motives as here. The 
desire on the part of large business interests to be 
located as closely as possible to the financial center, 
moreover, has helped to produce that huge pile of 
lofty buildings which makes lower New York, in the 
neighborhood of Wall Street, leok from a distance ag 
though it were a city built upon a hill. Below Cham- 
bers Street the prices of real estate will run from $30 
to $40 per square foot, near the water, to $200 and 
$300 per square foot in the Wall Street district. The 
highest price ever realized was that paid for a small 
corner plot at the southeast corner of Wall Street and 
Broadway, which recently sold for $700,000 or at the 
rate of $600 per square foot. This is the highest price 
ever paid for real estate in any city of the world. It 
is not at all for the cost of the site of a 
building in this city to exceed the cost of the struc- 
ture itself. This was the case with the Fuller Build- 
ing, popularly known as the Flatiron Building, whose 
triangular site cost $2,500,000. Where such vast sums 
are paid for the building site, it becomes necessary to 
add story to story until sufficient rentable floor space 
has been secured to guarantee a reasonable profit upon 
the cost both of the site and the building. 

The development of the lofty office building is one 
of those modern engineering achievements which were 
rendered possible by the introduction of Bessemer steel. 
The limit of height for an brick or stone 
building of the older kind, is reached when the thick- 
ness of the lower walls becomes ~-such as to seriously 
encroach on the usable floor space of the building. 
The tallest structures of this kind have stopped at a 
height of twelve to fourteen stories; this last being 
the height of the Singer Building, before its recent 
reconstruction. The walls of this structure in the 
lower stories are nearly three feet in thickness. With 
the introduction of stee’ -olumns, girders, and stringers 
in building construction. it became possible to trans- 
fer the loads of each story of a building directly to 
vertical columns, by which they were carried direct 
to the foundations; and the intermediate spaces be- 
tween the columns required only a sufficient thick- 
ness of wall to serve the purposes of inclosure. The 
introduction of steel thus served the double advan- 
tage of reducing the thickness and weight of the walls 
and of enabling the loads to be concentrated on a 
specified number of vertical members, whose support- 
ing power it was possible accurately to determine. 
Not only was a great reduction made in the weight, 
but there was a corresponding increase in the elements 
The stresses in a tall build- 
ing can be calculated with accuracy; and by intro- 
ducing the proper amount of wind bracing, these struc- 


such powerful 


unusual 


ordinary 


of safety and durability. 


tures may be made absolutely secure against being 
overthrown by storm, and reasonably secure against 
earthquake. Furthermore, the skeleton steel building 


is a form of construction that lends itself admirably 
to fireproofing; and, if the columns and beams be 
thoroughly protected by good terra cotta or concrete, 
and metal be used for the construction of doors, win- 
dow sashes, frames, and, as far as possible, for the 
furniture, a modern office building may be rendered 
practically proof against fire—so far proof, indeed, 
that if a fire starts among the contents of an office, it 
will be localized for want of any combustible material 
upon which to seize in the building itself. The San 
Francisco fire proved that, where the most modern 
methods of fireproofing were used, a tall building 
could go through even such a fierce conflagration as 
that, and yet remain so far intact as to be capable of 
speedy repair. The question has often been asked, 
particularly since the San Francisco disaster, as to 
how the tall buildings in this city would be affected 
by earthquake shock. Judging from the results at 


San Francisco, they would pass through an earth- 
quake with surprisingly little damage. This is ex- 


plained by the fact that the shock is taken. care of 
by the elastic properties of the steel frame; and where 
the walls and panel work have been attached to the 
frame by the most approved methods, the worst that 
can happen is a slight cracking of the masonry. 
The steady increase in height of tall buildings has 
raised the question in the minds of many people as to 








a 
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how high it would be possible to go in safety. In 
an investigation of the problem made by Mr. O. F. 
Semsch, who was responsible for the design of the 
steel work of the Singer towers it was found that 
under the restrictions of the building code as to load 
on foundations, it would be possible to put up a struc- 
ture 2,000 feet in height on a lot 200 feet square. The 
building would weigh over 500,000 tons, and its weight 
would be so great that, in spite of the vast height, 
there would be a factor of safety of 8 against over- 
turning by wind pressure, even in a stiff gale. If the 
tower were constructed and equipped similarly to the 
Singer Building, the cost would be $60,000,000. As a 
matter of fact, the limit upon the height of tall build- 
ings is to be found neither in the inherent weakness 
of the structure, nor in the danger of upsetting in a 
gale of wind The limit is determined by a clause 
in the Building Code of the city of New York, which 
says that the maximum pressure on the rock below 
the foundations, if caisson foundations are used, must 
not exceed 15 tons per square foot. As a matter 
of fact, the practical limitations upon height would 
come from the increasing thickness of the lower walls; 
for the Building Code states that the walls of the 
steel and masonry type of building must be 12 inches 
thick for the uppermost 75 feet of their height, and 
must be increased 4 inches in thickness for every 60 
feet below that Structurally considered, this pro- 
vision of the Building Code is unnecessary, since the 
weight of the walls at each story is carried directly 
upon the steel framework at the base of that story; 
and there is, therefore, no structural necessity for 
making the walls at the base of a 20-story building 
more than 12 to 18 inches thick. 

There is a movement among our architects to limit 
the height of buildings in such a way as to permit the 
erection of tall buildings omly under restrictions 
which will insure that they do not unduly exclude 
the light from the streets or from one another. This 
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desirable object is to be secured by a law making it 
necessary, after a building has been run up so many 
stories on the building line, to step back a specified 
distance before erecting the next series of stories, the 
offsetting being repeated as often as is necessary to 
admit the desired amount of light to the adjoining 
street. The center of the building plot is to be re- 
served for the main, tower-like, portion of the build- 
ing, which may be carried up as high as the owner may 
wish. The question of the architectural treatment of 
tall buildings is one of the most difficult problems 
that has ever presented itself to the profession. In 
the earlier structures the architects made the mis- 
take of trying to mitigate the appearance of height 
by introducing heavy horizontal elements in the way 
of cornices and offsets; but the results were not pleas- 
ing architecturally. The modern office building is 
first and last a tower, and as a tower it should he 
treated. Those architects who have recognized this 
fact, and have emphasized the vertical as against the 
horizontal lines, have produced the most successful 
buildings. Our illustrations include two buildings, 
the Singer and the Metropolitan Life, whose capacity 
has recently been enlarged by the erection of addi- 
tions, in the form of towers of unprecedented pro- 
portions, 

Although the Singer tower measures only 65 feet on 
each side, the top of the dome stands 612 feet above the 
sidewalk. It is erected upon thirty-four caissons sunk 
to bedrock, which, in some cases, lay 90 feet below 
the street level. From an engineering point of view, 
the most interesting feature is the method of framing 
the steel skeleton to enable it to resist the heavy wind 
pressure, when the thunder squalls of summer and 
the heavy gales of winter sweep over Manhattan. It 
was impossible to run continuous diagonal truss mem- 
bers across the building from wall to wall, because 
such an arrangement would have encroached upon the 
window space. Therefore it was decided to consider 

















Showing the diagonal wind bracing at each corner, 
The tower is 612 feet high; its total 
weight is 23,000 tons, 


CONSTRUCTION OF THE SINGER TOWER, 
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the structure as being built up of four square corner 
towers, and a central tower forming the elevator well, 
with wind bracing running continuously through each 
wall of each tower from top to bottom, the five tow- 
ers being tied together in lateral planes at the various 
floors. The corner towers are 12 feet square from cen 
ter to center of columns. This arrangement provides 
an open space 36 feet in width, free from diagonal 
bracing, extending down the center of each face of the 
building, and these faces are occupied by large bays 
filled in with glass, as shown in the accompanying 
illustration. This method of bracing involved high 
stresses in the chords of the trusses which, in this 
case, are the vertical columns of the tower, ard the 
latter are of unusually heavy construction. The wind 
pressure at 30 pounds per square foot exercises a total 
overturning moment on the whole tower ef 128,000 
foot tons. Although the total weight of the tower is 
23,000 tons, the wind pressure would have a tendency 
to lift the windward side of the building, the total 
uplift on a single column amounting, for maximum 
wind pressure, to 470 tons. To provide against this 
the columns are anchored to the caissons, and the mar- 
gin of safety against lifting is in no case less than 50 
tons to the column. The effect of the wind pressure 
on the leeward side of the building also affords some 
interesting figures. Thus, the total dead load at the 
foot of one of the leeward columns is 289.2 tons. which 
represents the weight of the steel work and masenry 
The live load, which includes furniture, fittings, and 
the maximum crowd of occupants, totals, at the foot 
of this column, 131.6 tons. The downward pressure 
on the leeward side of the building due to wind pres 
sure is 758.8 tons, and this, added to the dead and 
live loads, brings the total load on these cclumns up 
to 1,179.6 tons. The architectural treatment of t! 

building is decidedly pleasing, and Mr. Ernest Flage 
the architect, is to be congratulated in having done 
so well in a field for which there was no precedent 




















" Rises 368 feet above a triangular base. There are 
23 stories in the tower. Total floor space, 
117,000 square feet, 


Copyrighted 1905 by Irving Underhill, ° 


Popularly known as the“ Flatiron.” This building, 310 feet high, stands 
vt 4 triangular base measuring 215 feet on Broadway, 108 feet on Fifth 
Avenue, and 86 feet on 22d Street, The site cort 82,500,000, 

Copyrighted 1908 by Irving Under! 


THE FULLER BUILDING, 





























AS2 Scientific American DECEMBER 5, 1908, 
L 
whee 
i i ba 
J i “a ‘ : 
= fs : 
; ‘. : i t " 
ye ef . t 
. hay 
| : i _f ; i 
re ‘ ai 
Rta a aes 
5 nuns) 
lead! ip * 
a te 
iy ipe 
eu (E Ss 
Eat 
: re * ’ 
“ ? 
i 
Copyrume thes a ’ 


Tower measures 75 feet by 85 feet, extends 700 feet above sidewalk, contains & stories, includes 8,100 tons of steei in its framework, and weighs 38,022 tons, 
In the building and tower combined there are over 25 acres of floor space. 


THE METROPOLITAN LIFE TOWER, 700 FEET IN HEIGHT; THE LOFTIEST BUILDING IN THE WORLD, 
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The City Investing Building, 485 feet high, contains 31 rentable stories. 
and its total floor area is 670,000 feet, 


THE CITY INVESTING BUILDING AND THE SINGER TOWER. 


The combination of red brick and buff stone with the 
bronze and copper finish of the windows and dome is 
decidedly pleasing, and the disposition of the windows 
throughout the vast reach of forty-two stories proves 
that it is possible to get away from that pepper-box 
appearance which is one of the unsightly features of 
the facade of the average tall building. 
Unquestionably the most striking of the lofty build- 
ings of New York city is the stupendous steel-and- 
marble campanile which is being erected at the north- 
west corner of the Metropolitan Life Insurance Com- 
Fourth and Madison Avenues 
Twenty-fourth Streets. The 
is ten stories in height, has 
The tower has a 


pany Building, between 
and Twenty-third and 
present building, which 
a frontage of 200 feet by 425 feet. 
base measurement of 75 feet by 85 feet, and extends a 
clear 700 feet above the sidewalk. The whole build- 
ing is treated in the pure early Italian Renaissance 


style, which has been used also in the tower; and 
both tower and building are finished in Tuckahoe 
marble, 


nce at our illustration of this stu- 
pendous marble sh»ft to feel assured that when it is 
completed, it will be an object of decided architectural 
grandeur and beauty. Its height is so great that fully 
one-half of its bulk will rise absolutely clear of the 
cornice lines of New York city’s 20-story buildings. 
The highest point of the tower: will overtop the high- 
est point of the Montclair Hills in New Jersey by 
about 30 feet; and when the shadows of evening are 
falling upon the street below, the summit of the tower 
will be crimsoned with the rays of the sun that has 
already set behind the Orange Mountains. The most 
lofty rentable offices wili be those of the forty-first 
story, whose floor will be 526 feet above the sidewalk. 
The windows of these offices will be at the same eleva- 
tion as the lockout windows at the top of the Wash- 
ington Monument. The table of dimensions and weights 
as obtained from the architects, Messrs. M. Lebrun & 
s into large figures. In the tower there will 


lt takes but a eg: 
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It covers a lot 124 feet by 308 feet 


be fifty stories, and in the tower and the main 
building combined there will be a total floor space of 
25 acres. The steel framework of the tower alone 
weighs about 8,100 tons, and the weight of the steel 
work, masonry, etc., combined is 38,022 tons. When 
the building is occupied, the estimated live load will 
be 5,591 tons, bringing up the total weight of the 
whole building to 43,613 tons. 

We have seen that in the Singer tower the wind 
stresses are resisted by means of continuous trusses 
extending throughout the whole height of the build- 
ing. In the Metropolitan tower the frame is stiffened 
against braces at 
the intersection of the 
zontal floor beams. The stresses due to wind pressure 
reach a very high figure, and call for a large increase in 
the sections of the columns, etc., to provide for them. 
In the principal columns on the leeward side of the 
tower, the load due to dead and live loads combined 
is 7,500,000 pounds; and the load due to wind pressure 
is 2,900,000 pounds, which brings the total load up 
to 10,400,000 pounds. Similarly, the corresponding col- 
umns en the windward side are relieved of pressure, 
the maximum load being reduced from 7,500,000 pounds 
to 4,600,000. This shows that even under the heaviest 
storms that may blow against it, there will at no 
time be any tendency on the part of the building to 
turn over on its foundations. 

Limitations of space prevent our pursuing this sub- 
ject any further than to give some particulars of a 


distortion by means of heavy knee 


vertical columns and the hori- 


few of the most recent and notable buildings. The 
Metropolitan Building just described is the largest 
single office building in the world, containing, as we 
have seen, over 25 acres of floor spac The next to 


that is the City Investing Buildin ith thirty-three 
stories and a total height of 485 feet. The total floor 
space is 670,000 square feet, and it can accommodate 
6,000 people. The Terminal Building is in two sections, 
on of which has 26,000 square feet of available area on 
each floor, and the other 18,000 square feet. This huge 


One of the first steel-and-masonry buildings ; erected 1807. 


Height, 317 fect, Washington was a freqaent 


worshiper in the old church. 


8T, PAUL BUILDING AND THE OLD 8T, PAUL § CHURCH, 


dam of concrete 


75 feet 


building is erected upon a coffer 


whose 8-foot-thick walls extend down to bed- 


rock. The basement is occupied by the terminal sta- 
tion of the Hudson Companies’ tunnels. The two 
buildings together form the largest combined office 


building in the world. Probably the most expensively 
finished office buildings in the city are the combined 
Trinity Building and United States Realty Buliding, 
whose total floor space is 560,000 square feet 
The land for these buildings cost $6,500,000, and the 
buildings themselves cost $10,000,000. The main roof 
is 300 feet above the street, the tewer 360 feet 
There the tower 
5.000 the 


build 


ove; 


and 


are twenty-two floors, with five tn 
accommodated in two 


people can be 


For the particulars of other notable 


and 
buildings. 
ings, reference may be made to the descriptive mat 
ter given beneath the cuts on pages 401-3. 

In closing this chapter, emphasis must be iaid upon 
the fact that, had it not been for the development of 
that distinctively American device, the high-speed ele- 
vator, the present skyward growth of our modern 
cities could never have taken place. In one 
building, the City Investing Building, there is a row of 


single 


no less than twenty-one elevators for passenger serv- 
ice alone. The speed of travel has risen to 400 feet a 
minute for the local and 700 feet a minute for the 
express elevators 
= —>+ o> —_- 
The necessity of increasing the number of docks 


continues to be felt at Hamburg no less than at ether 
ports abroad, in spite of the already extensive accom 
modation for shipping existing there. Since the fast 
considerable extension took place, viz., in 1897-8- 
though two new docks have been opened since then 
the aggregate tonnage of sea-going vess« visiting 
this port has increased from about 7,500.0°0 to 12,040, 
000 register tons in 1907. In consequence of this re 
markable development, and although two new docks 
were opened in 1903, the want of sufficient room for 
quay berths has been acutely felt. 
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TUNNELS AND SUBWAYS 





{ > 
The fact that the mest important section of New 
York cit is located on a long and narrow island, 
flanked 1 broad and deep rivers and waterways, is 
largely responsible for the present activity in the 
construction of subways and tunnels. In the earlier 
days of tl history of the city, passenger traffic was 
taken care of 1 lines of surface cars and ferries 
rhe wel ipplemented, about thirty years 
ago, t he construction of four lines of elevated 
railways running the entire length of Manhattan 
Island The Brocklyn Bridge, opened some five 
yeare later, afforded a greatly needed relief to 


the rapidly growing travei between New York 
and Brooklyn The next step in the develop 
ment of facilities was the electrification of the 
surface roads, which was followed in its turn 
by a change from steam to electric traction on 
the elevated system Concurrently with these 
last developments, the construction of three addi 
tional bridges of unusually large capacity was 
commenced across the Hast River. One of these, 
the Williamsburg Bridge, was opened some four 
or five years ago; the Blackwell's Island Bridge 
will be opened as soon as the necessary changes 
to render it usable have been made and the 


Mt ' 


lanhattan Bridge should be thrown open to the 
public within the next two yeurs 

in spite of the greatly increased accommoda 
tions provided by these enterprises, it became 
evident, even before they were completed, that 


the rapid growth of the city, and the even more 
rapid growth of travel, would necessitate the 
provision of additional means of transportation 
and that any future roads which might be bulit 
must be placed below street level. It was re 


alized, moreover, that the construction of bridges 


across the Hudson River was too difficult and 
costly for the city to depend upon any relief 
in this direction. After a protracted discussion 
of its teasibility, the question of constructing a 
subway system was submitted to the public vote, 
A Rapid 


Transit Commission, consisting of leading men 


and a decision was given in its favor 


of affairs in the city, was formed and under 
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25 and 30 miles an hour, the average depending upon 
the delay at stations. Express trains are made up of 
eight cars, of which five are motor cars. Local trains, 
which have a speed of about 16 miles an hour, includ- 
ing stops, are made up of six cars, four of which 
are motors. Before the opening of the line, it was 
hoped by the most optimistic that the system would 
develop a maximum capacity of from 375,000 to 400,000 
passengers a day. As a matter of fact, on holidays 
and other special occasions, over 600,000 have been 
carried 
greatly needed relief to the Brooklyn Bridge. 


The opening of the Brooklyn tunnel afforded 
It be- 
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came immediately popular, and the city, as soon ag 
funds are availabie, will build a branch line through 
southern Brooklyn to Coney Island. At present, there 
is under construction a loop-line which will connect 
the Manhattan terminals of the Williamsburg ang 
Brooklyn bridges. In the first section to be completed 
the tunnels were built chiefly by the cut-and-coyer 
method, and, except where they pass threugh rock, 
they are built of steel I-beams and structural shapeg 
imbedded in concrete. For the later construction re 
inforced concrete was used. In view of the speed and 
rapidity of the service and the enormous volume of 

traffic handled, the New York Subway must be 

regarded as the most successful, as it is the 











largest and most important underground rail- 
way in the world. It is operated on the third- 
rail system. 

To provide the necessary power for operating 
the Subway, which, as we have noted, has car. 
ried over 600,000 passengers in a single day, hag 
called for the construction of what is to-day the 
largest power station of its kind in the world. 
The plant, which is located at Fifty-ninth Street, 
is housed in a building 200 feet in width by 690 
feet in length, which is divided centrally by a 
wall separating the engine room from the boiler 
room and coal bins. These coal bins, which are 
located immediately below the roof and above 
the boiler room, have the enormous capacity of 
25,000 tons of coal. The coal is fed by gravity 
to the hoppers of the mechanical stokers, from 
which it is automatically fed to the furnaces, 

One who has never visited a plant of this 
character can have no idea of the imposing 
appearance presented by the long line of engines 
and generators in the engine room. In the 
present case the equipment consists of nine re- 
ciprocating engines, the largest of their type 
ever built, and three steam turbines. The re- 
ciprocating engines are of the well-known type 
develop.d by the Allis-Chalmers Company of 
Milwaukee, Wis., and tney are superb speci- 
mens of the engine builder’s art. Because of 
the advent of the steam turbine with its pecu- 
liar fitness as a drive for large generator units, 
it is probable that these engines will stand as 
the “last word” in the history of the develop- 
ment of the reciprocating engine. When stand- 
ing in the gallery at the power station and look- 








their very able direction a comprehensive scheme 
of subways was laid out, and the portion of it 
The first 
completed extends from the City 


which is new in operation construc ted 
section te be 


Hall, New York, to Kings 


Showing projecting roof for protecting workmen while blasting out a projecting 


reef of rocks. 
SECTIONAL VIEW OF HUDSON RIVER SHIELD. 


ing down the long perspective of the engine 
room, one cannot but feel that, whatever advan- 
tages of an economical kind the steam turbine 
has introduced, it has robbed the engine room 

of much of its spectacular 





bridge bevyend the Harlem 
River, with a branch ru 
ning from Ninety-sixth 


Street northeasterly to the 


Bronx From City Hall 
Park to Nin t 3 sixth 
Street thers are four 
tracks, the t' outer 
*tracks for local service, 
nd the two inne tracks 
for express trains North 
cf Ninety-sixth Street, on 


the westeriy branch of the 
road, the Subway contains 
first three tracks and ther 
two; the easterly branch 
from Ninety-sixth Street 
contains two tracks. Sub 
sequently, a two-track Sub 
way was constructed from 
City Hall Park to Flatbush 
Avenue, Brooklyn, the 
Broad 


Battery and 


route tying below 


way to the 


then under tl East River 
in two tut nels I 
section of ad 

City Hall nor ard w 
cpened in 1904, and the 


section from City Hall to 
Flatbush Avenue in Brook 
lyn, in 1907 The contract 
for the first section was 
Jet for $35,000,000 the 


equipment, power station, 


purchase of the real estate 
et cost an additional 
3 0 bringing the 
total < t up to $47.000,000 
From the ver first the 
Subway has proved an un 
qualified success The ex 





prese trains certain 








features. New York city 
was already familiar with 
, the Allis-Chalmers engines 
of this type because of 
their installation in that 
other great power plant, 
at Seventy-fourth Street 
and the East River, which 
provides power for the 
operation of the elevated 
roads. The Fifty-ninth 
Street engines are gener- 
ally similar to these; but 
they include certain im- 
provements in valve gear 
and in some minor details. 
The engines are rated at 
8,000 horse-power, with a 
maximum overload of 12, 
000. Each consists of two 
compound condensing en- 
gines, one at each end of 
the crankshaft, with the 
alternator carried at the 
center of the shaft between 
the engines. The 44-inch 
high-pressure cylinder is 
placed horizontally, and 
the 88-inch low-pressure 
cylinder vertically, with 
the two connecting rods of 
each engine taking hold of 
a common crankpin. The 
stroke is 60 inches. The 
two cranks are set at an 
angle of 135 degrees to 
each other, an arrange 
ment which gives eight 
impulses to the shaft at 
equal intervals in each rev- 
olution. The crankshaft 
has a diameter of 37 
inches at the center and 
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sections of the line reach 
a speed of 45 miles an These caissons 
run at an average speed, 
including stops, of between 


iS feet wide, 45 feet deep, and 10644 feet long, the largest ever constructed, are built of reinforced concrete. They provide a 
hour between stations, and double-deck system which eliminates dangerous crossovers between trains running /n opposite directions, 


HUGE DOUBLE-DECK CAISSONS AT JUNCTIONS OF HUDSON RIVER TUBES WITH 


THOSE ALONG THE JERSEY SHORE. 


34 inches at the bearings. 
The crankpins measure 18 
inches by 18 inches, and 
the crosshead pins are 12% 
12 inches. The weight of 
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at Ninth Street to connect with the Rapid Transit Sub- 





each pair of engines is 720 tons. The steam pressure in New Jersey, and enables passengers to transfer, 
is 175 pounds, and the steam consumption at the rating under cover, to trains which carry them direct to the way. Below the Pennsylvania station, at a depth of 
of 8,000 horse-power is about 13 pounds per horse- shopping, hotel, and financial districts on Manhattam 8&0 feet, there has been constructed a large station, 
power per hour. At the far end of the station are three Island. access to which will be had by elevators from the 
Westinghouse turbines of 1,250 kilowatts rating. The The system consists in Jersey City of a two-track Pennsylvania terminal. From this station twin tubes 
maximum  horse- extend below the 
power of this sta- . Hudson River 
tion, under over- and Manhattan 
load, is about 130,- Island to a large 
000 horse-power. terminal station 
Next in impor- | f a between Cort- 
tance to the Rap- i sido ab € landt ang Fulton 
id Transit Sub- || | streets, above 
way, which, it which has been 
should be men constructed the 
tioned, is owned large terminal of- 
by the city, is an fice building to 
which reference 


elaborate system 
of 
tunnels, construct 


inde 


subways and 
an 
concern 
the 
Compan- 
afford di 
commu 


ed by 

pendent 
known as 
Hudson 
to 


rail 


ies, 
rect 
between 
Jersey City and 
New York For 
the beginnings of 


nication 


this enterprise we 








is made elsewhere 

in this issue 
Because of the 

difficulties encoiwn- 


tered in passing 
beneath the Hud- 
son River, an” 
the novel meth- 
ods which were 
adopted to meet 
them, the engi- 
neering features 


of this system are 


particularity inter- 








have to go back 
twenty-five years, esting. All four 
to the time when tunnels were 
Mr. De Witt Clin- ind driven by the 
ton Haskin, one ante shield method, 
of the active spir f : which is too well 
its in the build ; H known to call for 
ing of the Union pen: , any description at 
Pacific Railway, — the present time. 
commenced t h ad This power station, the largest for traction purposes in the world, is 200 feet wide by 790 feet long It containsmine reciprocating Ailis-Chalmers engines of 12,000 The tunnels bona 
construction of a overload horse-power and three steam turbines of 1,800 horse-power, 15 feet in diam- 
tunnel for the use eter internally, 
and it wae origi- 


of steam trains. 
The met 


with many difficulties and disasters. 


scheme 
It was abandoned 


THE NEW YORK RAPID TRANSIT SUBWAY POWER STATION AT FIFTY-NINTH STREET. 


road, placed in two separate 15-foot tubes, which ex- 
tends from the Delaware, Lackawanna & Western Rail- 


nally 


line them entirely with concrete 
driven, however, it was found that they 


intended to 
After they had been 
presented 
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in 1882; started again in 1890 by an English com- 
pany; and ultimately was taken in hand by a corpora- road terminal south to the terminal station of the such absolute stability as to render the use of concrete 
tion known as the New York and New Jersey Railroad Pennsylvania Railroad. Ultimately, it will be carried unnecessary. Instrumental observations have failed i 
Company; which, ultimately, under the successive down to connect with the terminal of the Central Rail- to show any signs of settlement; and, as far as their ' ; 
names of the Hudson Companies and the Hudson and road of New Jersey. At Fifteenth Street it is inter- stability is concerned, the tubes mey be pronounced ‘ 
Manhattan Railway Company, succeeded in pushing sected by twin tunnels which pass beneath the Hud- a decided success. Records for rapidity in driving , 
the great scheme through to completion. The credit son, and sre carried up Sixth Avenue to Twenty-third were broken during the prosecutioa of the work, the ; 
for this enterprise is chiefly due to President McAdoo. Street, and ultimately will be extended to Thirty-third, rapid advance being due to the adoption of a method ; 
The great value of the road lies in the fact that it where they will be im touch with the Pennsylvania altogether novel amd bold. In previous work with ‘ 
intersects the trunk roads which have their termini Railroad terminal. A branch line will be constructed (Continued on page 414.) : 
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If we incinde the footwalk across the elevated tracks, there are six separate levels for travel shown in the 


above view of conditions as they will ultimately exist at 38d Street, 


SECTIONAL VIEW SHOWING HOW NEW YORK USES BOTH ELEVATED, SURFACE, 


AND TUNNEL ROADS IN PROVIDING FOR ITS EVER-GROWING TRAFFIC, 


External diameter, 23 fect ; internal diameter, 19 feet. Driven by the shield method. Maximum rate of 
advance through mud and silt, 374% feet per day. 


THE PENNSYLVANIA RAILROAD TUNNEL TUBES BELOW THE EUDSON 


RIVER, 
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From a photogra wnt yy the Otis Elevator Co, 


LOWER NEW YORK AS IT APPEARED IN REPRODUCED FROM A PHOTOGRAPH TAKEN FROM 
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Copyright 1908 by George P. Had & Son, 


SKYLINE OF LOWER NEW YORK AS IT APPEARS TO-DAY 
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FROM THE TOP OF THE BROOKLYN TOWER DURING THE CONSTRUCTION OF THE BROOKLYN BRIDGE. 


FROM THE Top oF THE BROOKLYN TOWER OF THE NEW MANHATTAN BRIDGE 
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| HARBOR AND DOCK 
| IMPROVEMENTS 


The ommanding position held by the port of New 
York on the seaboard of the United States is shown 
bw the fact that out o 1 total foreign commerce of 
the United States of $3,581,000,000, $1,613,000,000 repre- 
senta th foreign trade of the port of New York alone 
hese are the figures for the 
year 1007 and the money 
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disparity between the magnificent scale upon which 
the office buildings, bridges, tunnels, and waterworks 
of this city have been built, and the flimsiness and 
generally disreputable appearance of many of the 
docks and pier sheds, is something which astonishes 
every observant engineer who visits this city from 
abroad 

In making this criticism, however, we hasten to 
pay tribute to the excellent character of the work 
done on the new docks and pier sheds, which have 
) 


been built of late years by the Department of Docks 
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armored concrete. and above this a finishing layer of 
asphalt. The pier-shed building is of thoroughly fire 
proof construction, the framework of the walls, floors, 
and roofs being of steel, and the floors and the roof coy- 
ered with armored concrete. This armored concrete 
is of what is known as the Clinton welded-wire type, 
in which the necessary tensile strength is afforded by 
embedding in the concrete a heavy wire mesh, made 
of steel wire drawn under a tensile strain of 60,000 
Of late years it has come to 
be recognized that the value of steel wire reinforce. 

ment in depends 

upon the quality of the bond 


pounds per square inch. 


concrete 





value of New York's foreign 
commerce translated into ton 
nage means that no less than 
12,000) 000 tons of freight 
passed in or out of the har 


bor entrance at Sandy Hook 


2nd was handled at the mul 
titudinouws docks which line 
the far-reaching shore line of 
th 

The proud commercia! posi 
tion heid by New Yorl as 


shown by the fact that the 
city handles nearly one-half 


of the nation’s foreign com- 
merce, is due to its command- 
ng geographical position and 





to the unusual extent and ex 





between the wires at their 
intersections, and between 
the surface of the steel and 
Where the bond is 
there would be a 
movement be 
tween the adjacent materials 
and, of course, such move- 
ment means an enormous loss 
of strength. In the ideal 
there 
should be no movement of 


concrete. 
imperfect, 
tendency to 


armored concrete, 
the steel in the concrete, nor 
of the separate members of 
the steel reinforcement in re 
and this 
is particularly true of wire 


gard to one another, 


mesh reinforcement as used 








e@ilent character of its harbor 
facilities The total frontage 
of the city on the water is 
44480 miles and of this 
miles is available for shipping. The available 
ontag is divided as follows miles is used by 
the various steam railroads +61 miles is devoted to 
foreign steamship service $11 miles to domestic 
stean ervice miles of frontage is owned by the 
United States government: the various parks of the 


city have a frontage of 23 miles; and 47.28 miles of 


frontage may be described as miscellaneous 


in an analysis of the accommodations of the port 
of New York for water carriers in relation to rail- 
roads, warehouses, and the active business of the city 


dealing with the North River south of Seventy-second 
treet, and the East River 
recently shown by Mr. W. G 


devoted to railroads, 


i 7] 


south of Forty-fourth 


Street, it was Wilgus 
that fourteen of the piers are 


exclusive of ferries; thirteen piers to the accommoda- 


WELDED WIRE CLOTH AND CONCRETE SYSTEM OF FLOORING USED IN THE FLOORS OF THE NEW 


CITY DOCKS. 


and by some of the leading steamship companies 
Particular credit is due to the German and other for 
docks 


eign steamship companies for the handsome 


which they have built during the last decade along 
the Jersey shore of the Hudson River at Hoboken. 
The Department of Docks also has reason to be proud 
of the long stretch of new docks and pier houses ex- 
tending north from Christopher Street The size of 
these last-named piers, and the excellent character of 
the double-deck sheds erected upon them, are fully 
commensurate with the dignity of the great port of 
New York 

We present illustrations of Pier 56, one of several 
now being built by the Department. It is 100 feet wide, 
825 feet long, and is covered for its whole width by a 


two-deck steel-frame pier shed of absolutely first-class 


in slab flooring To guard 
against such movement, the 
Clinton wire cloth is welded 
at every intersection. This 
has the double advantage of preventing movement of 
the wires upon one another, or movement of the whole 
mesh within the mass of inclosing concrete. The 
combination of concrete deck, floor, and roof with 
walls of structural steel covered with corrugated iron, 
provides an absolutely fireproof construction, and this 
fact, taken with the broad dimensions and lofty head- 
room of these piers and sheds, renders them compara- 
ble with the best construction at the first foreign 
seaports 





The last report of the Bureau of Construction and 
Repair, dated September 10, 1908, shows the vessels 
building for the United States navy to be in the fol- 
lowing state of completion: Of the new battleships, 


building by William Cramp & 


the “South Carolina,” 

















This view represeuts one of several new piers built by the Dock Departm 


NEW PIER SHED OF PIER 57 


twenty-three piers are 
twenty- 


foreign steamships 
used r coastwise, river, and Sound lines; 
two | ferry purposes; and fifteen for municipal pur- 
poses 
It must 
construction of the city falls lamentably 
standard for a port of the vast importance of New 
York. This is particularly true of the older docks, 
ferry houses, pler sheds, et< built at a time when 
capital was not so plentiful. and engineering construc- 
tion was hampered by considerations of economy. The 


confessed that much of the pier and dock 
below the 


" ire 100 feet wide by 800 feet long. 


construction. The substructure of the pier is of the 
prevailing type in New York harbor, carried 
upon piling driven into the silt of the river bottom 
to a firm foundation, the piling being heaviiy cross- 
braced in both directions. The lines of piles down 
the sides of the dock are cut sufficiently lower than 
the piles under the body of the dock to allow of the 
placing of a side cap, Above the piles are placed the 
cross caps, and above these again are the rangers, or 
stringers. On the stringers are laid two thicknesses 
of creosoted planking. This is followed by a layer of 


being 


The pier sheds, constructed of stee! and armored concrete, are thoroughly fireproof 


BUILT AND OWNED BY THE CITY. 


Sons, was 58.1 per cent completed, and the sister ship 
“Michigan,” building by the New York Shipbuilding 
Company, was 65.1 per cent completed. Of the two 
20,000-ton “Dreadnoughts,” the “North Dakota,” build- 
ing by the Fore River Ship and Engine Building Com- 
pany, maintains its long lead over the “Delaware,” 
building by the Newport News Company, the “North 
Dakota” being 50.1 per cent, and the “Delaware” 40.5 
per cent completed. The five new destroyers are from 
20 to 49 per cent completed, and the seven new 
submarines from 46.8 to 55.7 per cent completed. 
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RAILWAY TERMINALS 





It is a curious anomaly that the leading city in the 
United States should, at the present time, have but 
a single trunk line terminal station within its bor- 
ders; yet it is a fact that of all the great systems, the 
New York Central & Hudson River Railroad Company, 
alone, is in a position to run its trains directly into 
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dertakes work of the kind, the total estimated cost 
of the approaches, tunnels, and station, etc., being 
between ninety and one hundred millions of dollars. 
The tunnel section of the scheme has been handled 
in a previous chapter on Tunnels and Subways, and 
the present article will be given up mainly to a de- 
scription of the great terminal yard and station. 

The excavation for the new Pennsylvania termina! 
station as originally planned had a total width of 
about 500 feet and an extreme length of slightly over 
2,000 feet. Roughly, it included four large city blocks. 
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ture which forms the subject of our engravings 
is being erected, It has a frontage on the avenues 
of 433 feet, and on the streets of 774 feet, the 
sides of the building forming a perfect parallelogram 
Below the surface of the street, and within the area 
covered by the building, the station will be divided 
into three levels, on the lowest of which will be the 
tracks at a depth of 40 feet below atreet grade. 

The question of the architectural treatment of @ 
building of this magnitude, and to be used for this 
special purpose, was one that called for the mosi care 





(uw, (ii, Bf 














SECTIONAL VIEW OF THE STATION ON A LINE RUNNING EAST 


the city itself, the trains of the New York, New Haven 
& Hartford Railroad entering the same terminal under 
a rental agreement over the New York Central's 
tracks. The insular position of the major portion of 
New York city is responsible for this condition of 
affairs, the broad waters of the Hudson River having 
served, up to the present time, as an effectual barrier 
to prevent the other trunk roads from building their 
terminal stations on Manhattan Island. The most 
important of these, the Pennsylvania Railroad Com- 
pany, after seriously considering the construction of 
a large railroad bridge across the Hudson with such 


Much additional space was subsequently included for 
the accommodation of a power plant and the tunnel 
approaches to the station. The present site, which 
has reached the total area of 28 acres, is bounded by 
Seventh Avenue on the east, Tenth Avenue on the 
west, and on the north and south respectively by 
Thirty-third and Thirty-first Streets. The whole of 
this area will be covered at the lower level by the 
station tracks. At the easterly end, the tracks con- 
verge from twenty-one to four, and they extend be- 
neath New York city, two of the tracks below Thirty- 
second and two below Thirty-first Street, ultimately 


AND WEST. 


ful consideration, and New York city is to be con- 
gratulated on the fact that the Pennsylvania Railroad 
Company were willing to forego the opportunity to 
erect a huge office building above the station site, and 
preferred to memorialize its entrance into New York 
city by the erection of a magnificent and purely classic 
structure, commensurate with the importance of the 
company and the dignity of the great city in which 
it has at length found a fitting terminal. 

The architectural design of the entire exterior is a 
Doric colonnade 35 feet in height, surmounted by a 
low attic, the average height of the elevation being 
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Length of station building, 1:4 leet; width, 433 feet ; 69 feet in heignt. The handsome fagude is faced with granite 


VIEW OF THE 


assistance as it might be able to get from its smaller 
rivals, finally decided to carry its lines into Manhat- 
tan Island by tunnel instead of by bridge, and to 
build a large terminal station of sufficient capacity 
to handle the present traffic of the road and allow a 
considerable margin for future development. 


PENNSYLVANIA RAILROAD TERMINAL STATION, 

The work of building a Manhattan terminal station 
and the necessary connections was planned on the in- 
variably generous scale with which this railroad un- 


NEW PENNSYLVANIA TERMINAL STATION FROM SEVENTH AVENUE. 


passing in four separate tubes under the East River 
to Long Island City. At the westerly end, the tracks 
converge to two tracks, which pass beneath the North 
River in two separate steel-and-concrete tubes 

From what has been said above, it will be seen that 
the site of the station and yard is intersected by two 
important thoroughfares, namely, Eighth Avenue and 
Ninth Avenue. Eighth Avenue divides the site into 
two equal portions, the westerly half constituting the 
station yard, while the easterly half constitutes the 
station proper; and here it is that the imposing struc- 


69 feet. In the center of the building, however, in 
order to accommodate the great waiting room, the roof 
of the structure reaches a height of 153 feet. The 
unusual extent of the building in area and its general 
type are suggestive of the great baths of ancient 
Rome: in fact, the architects of the building, McKim, 
Meade & White, took the batha of Caracal! 
are still magnificent in their ruina, as the inspiration 
of this architectural plan. The dignity and beauty 
of the building are enhanced by the contrast of the 
lofty “skyscraper” buildings of the vicinity; and when 


which 
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the structure is completed, the eye will turn with a 


sense of relief from the exaggerated perpendicular 
lines of the modern office building to the long, low 
perspective of this station, relieved at its mid-length 
by the lofty wails and roof of the waiting room. The 
exterior construction is of pink Milford granite, simi- 


lar to the building stone of the Boston Public Library 


and the Uni 
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enth and Eighth From room 


be taken to 


avenues. the baggage 
the tracks below by 
Cab-stands will also 


trunks will motor 
trucks and 
this level. 
The 
his baggage, et 
waiting entrances 


elevators. occupy 
his ticket, 
passes through between the smaller 
the great station 


passenger, after securing checking 


room onto con- 
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also be made, in due time, with the proposed Subway 
station of the Hudson Companies’ subway running up 
Sixth Avenue from the North River tunnels of that 
company 
ing Thirty-third Street, will be assigned to the sub- 
urban service of the Long Island Railroad. The thirg 
level, which will be at a depth below the surface of 


The northern side of the station, paralig,. 


the street cor. 





versity Club in 
New York 


6s a 


This 
partic 


ularly effective 


structural 
stone, and its 
soft. shades of 
color ar: de 
cidedly pleas 
ing to the eye 

rhe main en 
trance to the 
station for foot 


passengers will 


be at the cen 
ter of the Sev 
enth Avenue 
fecade and op- 
posife the in 
tersected end 


of Thirty - sec- 
ond Street 


Once inside the 








responding to 
the height of 
an ordinary 
four- Story 
building, wil] 
be entirely coy. 
ered below the 
station build. 
ing with twen- 
ty-one parallel} 
tracks and 
their respec. 
tive platforms, 
Within the sta- 
tion area, coy- 
ering 28 acres 
of ground 
space, there 
will be 16 miles 
of tracks. A 
trackage area 
of this amount 
will afford am- 








building the ple facilities 
passenger will for the easy 
find himself in VIEW OF THE NEW GRAND CENTRAL STATION FROM FORTY-SECOND STREET. movement by 
a noble arcade, electric power 
ih feet in width and 225 feet in length. On either course, an iron-and-steel-covered area over 100 feet of the many hundreds of trains per day that 
side will be shops where will be displayed wares suit wide, which extends across the entire width of the will use this station. Through trains from the 
able to the needs of the traveler. At the further end building. Crossing the concourse he will be confronted West, after discharging passengers, will proceed at 
of the areade the intending traveler will pass the by a series of gates, bearing signs announcing the once to Long Island City, where the main train yard 
entrance to two large restaurants, one to the left, the destination and time of departure of the trains on the and terminals will be located, thus leaving the station 
other to the right, and will then find himself at the various platforms below at the track level. The con- tracks clear of any idle equipment. In like manner, 
head of a broad flight of stairs leading down to the course and the adjacent areas are open to the tracks, the westbound through trains, which will be made up 
floor of the general waiting room. This vast hal! will and together they form a great courtyard 340 feet in at the Long Island City terminal, will pass through 


be 103 feet in width, 277 feet in length, and will have 


width by 210 feet broad, roofed in by a lofty trainshed 


the station, stopping only to take up their quota of 





a clear height from floor to ceiling of 150 feet. Within of iron and glass similar in design to the famous train passengers. The suburban service of the Long Island: 
its spacious walls will be located ticket offices, parcel sheds of the new stations in Frankfort and Dresden, Railroad will be operated on the “shuttle” plan. The 
rooms, telegraph and telephone offices, and baggage Germany. In addition to the entrances to the con- planning of the station, with its numerous entrances 
checking windows, all so disposed that a passenger course from the waiting room, there are also direct and exits independent of each other, and separating 
may proceed from one to the other in their logical approaches from Thirty-first Street, Thirty-third the incoming from the outgoing throng, was worked 
order, Adjoin ‘ out to facili- 
ing the gen tate, in great- 
eral waiting est measure, 


—= 
room on the ty 
west will be 
two subsidiary 
waiting rooms, 
corresponding 
rela 
tien to the 
hall to 
two restat- 


Kach 


in their 


main 
the 


rants 


waiting reom 
will measure 
5&8 x 100 = feet. 


One of these is 
reserved for 
the other 
for women, and 
each will be 
previded with 
conven! 
for 


men, 


every 
ence 
fort. 


com 
The en 
traces for car 
riagen wil! be 
by way of pa 


vilions located 
at the corners 
of Thirty - first 
and Thirty 

third Streets 
and Seventh 
Avenve The 
carriages will 


descend on a 





the prompt and 
uninterrupted 
movement of 
the traffic. The 
exposure of the 
building on all 
fdéur of its 
sides to main 
arteries of 
street traffic 
gives the plan 
a flexibility 
which is rarely 
obtainable and 
also insures 
easy connec- 
tions by under- 
ground sub- 
ways with the 
future exten- 
sions of the 
city’s rapid 
transit system. 
The station 
will probably 
be opened for 
service early 
in 1910. 


NEW GRAND 
CENTRAL 
TERMINAL 
STATION. 
Of equal im- 











slight gradient portance to the 
until they Pennsyl- 
reach the level vania terminal 
of tt ation ‘above described 
» : The grand concourse on the upper floor will be 160 feet wide, 470 feet long, and 150 feet from floor to roof. To the right will be the entrance gates to the express tracks. is the recon- 
On the lower floors will be waiting rooma, ticket booths, ete , and the loop and stub tracks for the local trains, struction of the 

! b the terminal sta- 
rh first SECTIONAL VIEW OF THE NEW CRAND CENTRAL TERMINAL STATION. tion of the New 
Stre line, York Central 
apd the carriages will leave by the Thirty-third Street Street, and Eighth Avenue. Below the main con- & Hudson River Railroad Company at Forty-second 
ascent as aa exit course, and located between it and the tracks below, Street, familiarly known as the Grand Central. Briefly 
To the east of ‘ geNeral waiting roon the main is a sub-concourse, 60 feet in width, which wiil be summarized, this work includes the removal of the 
baggage room with its 450 f& fronta bag- used for exit purposes only. From the sub-concourse old train shed (which was done a few months ago); 
gage will be delivered and ¢ away by special staircases and inclines will lead to the streets and the pulling down of the present terminal and office 
subway, 30 feet wide, which will extend under and avenues and to future rapid transit stations under huilding; a great enlargement of the present station 


along the ertire length of Thirty-first Street and Sev- 


Seventh or Eighth Avenue. Direct connection may 


yard. and its excavation to an average depth of about 
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40 feet below the old level, the 


work involving 
2.000, 000 yards of material; the 


erection of new terminal buildings 
and offices on a gre atly enlarged 
the electrification of 


the removal of over 


scale; and 
this terminal and the main line of 
the road for thirty-five miles out 
from the city. Incidentally, this 
work has also involved the elec- 
trification of the main line of the 
New York, New Haven & Hartford 
Company, whose trains enter the 
Grand Central station, from Stam- 
ford, thirty-five miles distant, to 
the junction of that company’s 
lines with the New York Central 
system, at Woodlawn. 

The station building proper, to- 
gether with the general offices of 
the company and the post office and 
express buildings, will cover the 
blocks lying between Vanderbilt 








arched and domed roof of the con- 
course will extend entirely across 
the full width of the station build- 
ing, a distance of 300 feet, or from 
Vanderisilt Avenue to Depew Place: 
but the concourse floor will be car- 
ried westerly under Vanderbilt 
Avenue for a distance of 179 feet 
Back of the concourse, and located 
under the broad approach on Forty 
second Street, will be the ticket 
booths and main waiting room, 
which will have twice the area of 
the present one. Surrounding it 
will be several retiring rooms, 
telephone and telegraph booths, and 
the various other conveniences of 
a modern station. Back of the 
waiting room will be a large res 
taurant,. Across the northerly end 
of the concourse will extend the 
customary line of gates admitting 
to the express platforms. Beyond 
the gates will be located no less 








and Lexington avenues from Forty- 
fifth to Forty-third Street, inclu- 
sive, and the block fronting on 
Forty-second Street between Van- 


This view shows on the right the present ievel of the old station yard ; on the left the lower and upper levels of 
the new yard, and the new Post Office building, whose architecture conforms te 


that of the new station building. 


than thirty-four stub tracks. with 
broad platforms between them, the 
average width being about 16 feet, 

















The completed portion of new yard. 


GENERAL VIEW OF 


derbilt Avenue and Depew Place. The main archi- 
tectural features are governed strictly by the ground 
plan, the dominant architectural elements being deter- 
mined im every case by the structural engineering 
necessities of the station. The southerly facade will 
stretch for 300 feet on Forty-second Street, and the 
westerly facade, including the broad approach on 
Forty-second Street, will reach for 680 feet on Van- 
derbilt Avenue. The building will extend 625 feet on 
Foriy-fifth Street, 400 feet on Lexington Avenue, 275 
feet on Forty-fourth Street, and 260 feet on Depew 
Place. The southerly half of the building incloses the 
station proper, this portion extending as far north as 
the northerly side of the great arched roof, seen in 
our sectional view. The northerly part of the building 
is given up to the offices of the company. 

The imposing main entrance to the station om 
Forty-second Street is composed architecturally of 
three massive arohes, each 33 feet wide and 60 feet im 
height. On entering, the passenger will find himself 
on a broad gallery, which runs around three sides of 
the grand concourse, From the gallery, passengers 
will descend by broad staircases to the floor of the 
grand concourse, which, by the way, is considerably 


The new Post Office, 


the largest of its kind in the world. Its width is 160 
feet, its length 470 feet, and the height from the floor 
to the top of the domed roof is 150 feet. The moble 


Site of the train shed, 


THE NEW YORK CENTRAL YARD, SHOWING PRESENT CONDITION OF WORK. 


extra space being provided, in order tc avoid the 
excessive crowding which is such a_ troubleseme 
feature under existing conditions. Of these thirty 



















































VIEW OF PORTION OF THE HUGE EXCAVATiuN fuK THé PENNSYLVANIA TERMINAL, SHOWING 
: BAGGAGE SUBWAYS. 








VIEW OF THE SUBSTRUCTURE OF NEW PENNSYXVANIA TER- 
MINAL STATION, SHOWING THE CONVERGENCE OF THE 
YARD TO THE TUNNELS LEADING TO LONG ISLAND. 


four tracks, the westerly eight or ten will be reserved 
preferably ncoming trains, and the arriving pas- 
senger, on passing through the gates onto the con- 
course, will find himself opposite a large cab stand 
and ith conveniences right at hand for securing his 
trunk and driving away with it with as little delay as 
possible. In addition to leaving directly by cab, he 
has the choice of four other means of exit from th 
station; for he pass by a covered walk directly 
to the Subway, or by a 25-foot stairway to the con- 


course gallery and so to the street, or he can pass out 
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to Madison Avenue and Forty-third Street by a covered 


subway, or crossing the concourse, he may leave by 
another covered subway to Lexington Avenus It will 
be understood, of course, that the thirty-four tracks 
extend the full width of the concourse, the most east 
erly track abutting on Depew Place and the mogt 
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at least one hundred per cent by the great enlargement 


of the station yard. One of the most serious obstacles 


to a further increase in the number of 
trains under existing conditions, is the fact that the 
storage yard for express trains is at present located 
at Mott Haven, and every express train that enters 


New York has to make the trip through the tunnel 


passenger 
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third-rail direct-current system. The third rail is cay. 
ried on brackets supported on extensions of the ties, 
the contact rail being under-hung, and the shoeg on 
the electric locomotive bearing against the under gidg 
of the rail, which is protected by wooden sheathing 
on the top and sides of the rail. This sheathing hag 
been found to afford not only a most excellent safe. 

guard to 

foot 


employees and 
passengers, but hag 





westerly on Vanderbilt Avenue and this, of course, 
necessitated som<¢ careful 
engineering ork in sup 
porting above these tracks 
the immense weight of the 
northerty hkalif of the sta 
tion building ontaining 
the company's offices. Care 
has been taken to 80 Al 
range the supporting col 
umns that none of them 
shali interfere with the 
passenger platforms 

The plans for the new 


station involved, as an ab 








proved to be an excellent 
construction for prevent- 
ing clogging of the rail by 


snow and ice in the wip- 
ter time. The long dig 
tance trains are operated 
by electric locomotives of 
about 2,300 rated horge- 
power which weigh 100 
tons. They have proved 


to be capable of handling 
the heaviest express trains 








solute prerequisite to suc of the system with a con- 
coms. that the suburban siderable margin of power 
travel should be entirely to spare. The local trains, 
separated from the ex operated by the multiple. 
press; and it was consid unit system, have shown 
ered that the best way to in actual service a great 
insure this was to place advance on the old steam- 
the suburban tracks below operated trains on every 
the express tracks and point of comparison. Cur- 
provide a suburban con rent is generated in two 
course. waiting rooms, and identical power stations, 
ether conveniences on this one at Yonkers, and the 
lower lev Moreover. it other at Port Morris, 
was decided that, with a When the complete plant 
view to further separating has been installed each 
the two classes of travel station will have a ca 
separate siitnaeti ot The locomotive, which weighs 100 tons, can develop a maximum of over 3,000 horse-power. ‘ pacity of 40,000 horse- 


exits should be provided 


so that the 


suburban pas 
sengere could enter or leave the lower level from 
the street or the Subway without meeting the long 
distance travel Access to the suburban tracks and 
Station is obtained by gradually depressing the two 
outside tracks in the entrance tunnel below Park Ave 
nue until they reach the lower level In the rush 
hours the suburban trains will pass into the station 
and around a loop which will extend beneath the res 


taurant on the express level, the trains passing out 


again without bulk Toward the close of 


the their 
passengers from the series of seven stub tracks, which 
occupy the 


breaking 


rush hours, alternate trains will discharge 


train space within the loop and in front of 


START OF THE FIRST ELECTRIC TRAIN FROM THE NEW YORK CENTRAL STATION. 


four times, twice in entering and leaving the station 
with passengers, and twice in making the round trip 
to the yard for cleaning purposes. With the enlarged 
yard the new arrangement, the 
express will take place at Forty- 
second Street, and the tunnel will be relieved propor- 
The excavation of the yard involves, 


area of provided in 


storage of trains 


tionately as we 


have noted above, the removal of over 2,000,000 cubic 
yards of material. The express and local service will 
be separated, the former using the upper and the 
local the lower deck of the station. The upper level 


will be depressed some 15 feet below the present yard 


level, and Park Avenue and the various cross streets 
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the suburban concourse Trains will be stored here wili be carried over the yard on steel viaducts 
and in the station yard until the evening rush hour, The New York Central lines are operated on the 
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THE OVERHEAD LINE OF THE NEW YORK, NEW HAVEN 
HARTFORD RAILROAD, WHICH CARRIES CURRENT 


AT 11,000 VOLTS 


wher ill be switched out into service again. 
n made at the inner end of the loop for 
tion dire » the tracks of the Rapid Transit 
5 elow | Avenus and it is a fortunate 
cireut e that the Chief Engineer of the Subway, 
by moving he two tun 3s below Park Avenue over 
toward the curb line, m provision for this con- 
nection with the New York < tral system, aithough, 
at that time, the New York (« Comp is not 
disposed to consider any such ction 
In conclusion, it should be mentioned that the ca- 


pacity of the Park Avenue tunnel has been increased 


- xX /| 








u "a 


and each has suffi- 
capacity to operate 

The plant was built in duplicate, 
having a reserve plant at 
case of breakdowns. The whole of the 
equipment of New York Central lines was built by the 
General Electric Company; and they con- 
the fact that from the inception 
of the service it has been operated with a remarkable 
freedom from interruptions of any 
kind. 

The equipment of 


power, 
cient 

the whole system 
with a 


view to complete 


command in 


are to be 
gratulated on very 
breakdowns or 


the four-track road of the New 
York, New Haven & Hartford Railroad Company from 
Stamford to Woodlawn possesses unusual interest 
from the fact that this represents the first attempt 
to operate a heavy trunk railroad by the alternating 
current, Among the advantages of this 
system over the direct-current system, is the fact 
that sub-stations with, and their 
heavy expenses due to initial cost and the mainte 
nance of skilled staffs of operators are saved. The 
current is generated at a power station located at 
Cos Cob, and is the line at 
11,000 volts. Each locomotive carries its own trans- 
formers, of which there to each locomo- 
tive. This adds greatly to the weight, which reach- 


theoretical 


are done away 


delivered to overhead 


are two 
es the high figure of 95 tons for a rated horse-power 
of about 1,000 An feature of these 
machines is that they are arranged to take either 


interesting 


single-phase current from the overhead lines or 
direct current from the third rail. The overhead 


(Continued on page 417.) 








AND 














Weight, 95 tons. Horse-power, rated, 1,000. 


THE NEW HAVEN 


Two locomotives are coupled up for the operation of express trains. 


RAILROAD ELECTRIC LOCOMOTIVES, 
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FREIGHT DISTRIBUTION 
BY SUBWAY 





The city of New York contains within its cramped 
area 5 per cent of the nation’s population, produces 
11 per cent of the manufactured products, and serves 
nearly one-half of the country’s for- 
Stated detail, this means 
which in 1907 
3,000,000 tons, 


as an outlet fo 


eign commerce. more in 


that the 
passed through the city, amounted to 
valued at $1,600,000,000. According to testimony given 
before the New York Commerce Commission in 1900, 
the annual tonnage of all kinds exceeds 100,000,000. 
One would suppose that for the handling of this huge 
amount of efficient and splendidly 
equipped transportation system would be found in the 
metropolis of the western hemisphere. As a matter 
of fact, probably no large city of the world handles 
its freight so clumsily and expensively as this same 
metropolis. At present the New York Central and 
Hudson River Railroad is the only line that has direct 
rail access to Manhattan Island, and there have been 


imports and exports alone, 


freight the most 


repeated attempts 
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thoroughfares laid out for five-story buildings and 
gorged with the outpourings of twenty-story structures. 
Anyone who has ever seen West Street, South Street, 
and Broadway on a week day can realize that the 
conditions pictured are not exaggerated. 

The cost of handiing the 23,200,000 tons of freight 
brought into and shipped out of New York city by 
railways and steamships is enormous. With the ex- 
ception of that portion of the New York Central's 
tonnage which is drayed to and from its terminals, all 
railroad freight requires lighterage and break of bulk 
at the waterfront. The cost of lighterage varies from 
83 to 88 cents per ton. The cost of cartage on city 
streets varies from 60 cents to $1.25 a ton, depend- 
ing on the haul and the character of the freight. It 
is not astonishing that in a single year the merchants 
of the city of New York pay $33,570,000 for hauling 
23.200,000 tons of freight through the streets. 

With the available water frontage on the commercial 
portion of Manhattan Island incapable of enlarge- 
ment, and with an urgent demand by the water car- 
riers for more room, some method of land cartage 
must obviously be devised that will decrease rather 
than increase the need for railroad space on the water- 
front. Mr. William J. Wilgus, an engineer whose wide 
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shipment of freight is to be made at remote points 
where space is less congested and costly than along 
the waterfront, The subways are to be of such dimen- 
sions that they will be able to handle at least 90 per 
cent of the commerce of lower Manhattan Island, 
and that, moreover, with but one change of bull at 
peints remote from the congested portions of the city. 
A special type of standard gage car is to be used for 
steep grades, curves, and for elevators in the shipping 
and commercial districts. The type of car to be used 
is to have sufficient capacity to accommodate the iarg- 
est package of merchandise and still economize space, 
so as to permit the delivery of cars directly to the 
water carrier, merchant, and manufacturer, free from 
contact with the surface of the city streets and re 
moved from the expenses, uncertainties, and delays of 
harbor navigation. Such a car can run on the tracks 
of connecting trunk lines, over which it can be sent 
to points at a considerable distance from New York. 
Elaborate as such a system of subways must neces- 
sarily be, Mr. Wilgus claims that it will not prevent 
the construction of future subways nor interfere serl- 
ously with sewers. The streets will be cleared of the 
boxes and bales that obstruct the sidewalks. As the 
accompanying illustration shows, the relief of the 
Marginal way 
from trucking 





in recent years t 
abolish the termi 
nals of that roa 
within the city 
and to compel it 


to devise other 
means of han- 
dling the 5,000,- 


000 tons of freight 
that now enter! 
New York at 
Spuyten Duyvil. 
Because the New 


York Commerce 
Commission and 
the New York 
Chamber of Com- 
merce have laid 
down a policy 
which forbids an 


increased use of 
waterfront 
any attempt to 
utilize the 


space, 


waters 


around New York 
instead of the . 

. see t } an ae 
railway men- MCC ec 


tioned would be 
frustrated. 
Freight is now 
brought to New 


York city by the 
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will render the 
thoroughfare 
along the water- 
front available 
for an elevated 
passenger ra!lway 
and for light 
vehicular traffic 
between the bual- 
ness and residen- 
tial sections of 
the island. 

Mr. Wilgus 
places the approx- 
imate cost of such 
a system between 
a minimum of 
$80,000,000 and a 
maximum of 
$100,000,000. If 
the plan is carried 
out, he believes 
that it will solve 
the West Side 
problem; that it 
w'll relieve the 
streets of their 
present dense 
traffic; that it 
will render Man- 
hattan Isiand di- 


a Beet De 
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transatlantic and rectly accessible 
coast steamship to all shippers 
lines, by several who use the rail- 
railways which roads; and that 
terminate on the it will release 
New Jersey bank docks and piers 
of the Hudson from railroad 
River, by the uses and permit 
New York Cen- the expansion of 
tral freight line legitimate water- 
with yards lying carrier traffic. 
within the city The present 
and in the Bor- New York spent in the year 1906 to 1907 abovt $37,000,900 for carting freight through its streets to and from steamship docks and railroad terminals, This system congestion is 
ough of the of subterranean cartage subways, with a railway belt tunnel extending around the city and communicating with the steamship docks and with causing a grad- 
Bronx. the railway terminals lying both within the city and along the New Jersey shore, is designed to handle 90 per cent of ual. decrease of 
this freight at a small cost, so as to leave the streets clear and allow the waterfront to 

The steamship be used more or less exclusively for legitimate purposes, the city’s rate of 
lines loaded and growth, and we 
unloaded 9,400,000 PROPOSED SYSTEM OF FREIGHT SUBWAYS FOR NEW YORK CITY, are undoubtedly 


tons of freight on 

New York or New Jersey docks in 1906-1907. A por- 
tion landed in New Jersey and intended for New York 
had to be brought across the Hudson River and 
carted off; another portion, landed in New York and 
intended for other was unloaded and ferried 
across the Hudson to the railway terminals on the 
Jersey shore; and a third portion was carted to the 
New York Central freight yards for further shipment. 
The reverse process was carried out when goods were 
shipped out of the city by steamer. 

The freight which arrives at the railway terminals 
on the Jersey and Long Island shores and which is 
intended for New York must be brought acress the 
Tiver in car-ferryboats and eventually distributed by 
drays. 

All the freight which is brought to the city by the 
New York Central lines terminating in the Borough 
of Manhattan is cumbrously and expensively conveyed 
in trucks. There is also a large amount of merchan- 
dise which is similarly carted to the steamship lines 
and to the New York Central freight yards for ship- 
Ment to other points. All this unloading, carting, and 
loading again has resulted in packing the business 
Streets of New York with a dense mass of vehicles, 
@ach crawling to its destination as best it may in 


cities, 


experience in adapting the New York Central’s pas- 
senger terminals to the ever-growing needs of the city 
has admirably equipped him for the task, has made 
a painstaking study of this peculiar problem, and 
offered to the Public Service Commission, on behalf 
of the Amsterdam Corporation, a solution which appar- 
ently secures the benefits of rail connection not only 
with the New York Central’s freight terminals, but 
also with all the other railroads now terminating on 
the New Jersey side of the Hudson River and in the 
Borough of the Bronx. Moreover, he has devised an 
improved method of distributing freight, whereby 
the time for delivery is lessened, the present high 
terminal charges reduced, and the harbor and the 
city streets relieved of congestion. Briefly stated, 
Mr. Wilgus proposes the construction of a system of 
cartage subways which will tap both sides of the 
principal business streets below Forty-second Street, 
and which will be surrounded by a high-speed belt line 
connected with railroads terminating on the west side 
of the North River, with the Sixtieth Street yard of 
the New York Central on Manhattan Island, and with 
the railroad terminais in the Bronx. Provision is also 
made for tunnel extensiors to Long Island City and 
Brooklyn and along the Jersey waterfront. The trans- 


confronted with 
the necessity of improving transportation facilities if 
New York is to hold its pre-eminent position. In 1899 
the foreign commerce of the port of New York was 
50 per cent of the total for the United States; last 
year it was but 45 per cent. Similarly, the value of 
production has fallen from 12 to 11 per cent of the 
national total. From these data it must be 
that any improved method of freight transit is werthy 
of serious consideration, particularly since the first 
requirement of this great port is ample space for the 
accommodation of water carriers in close 
railroads, warehouses, and the active 
trict of the city. 
—_— +o 
The Abrasive-Resisting Qualities of Conveyer Beits 
—Strips of seven materials, mounted on a board and 
subjected to the uniform action of a sand blast for 45 
minutes, show the following relative abrasive-resisting 
qualities, rubber belting being taken as the standard: 
Rubber belt, 1; rolled steel bar, 0.66; cast iron, 6.28; 
balata belt, including gum cover, 0.2; woven cotton 
belt, high grade, 0.16; stitched duck, high grade, 0.13: 
woven cotton belt, low grade, 0.06 to 06.11.—T. A. Ben- 
nett, in the discussion of papers on Conveying of Ma- 
terials, read at the Detroit meeting of the A. S. M, B. 
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(Continued from page 396.) 
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partly 


in height and , feet wide, which will 


THE CATSKILL WATER SUPPLY. j 
be built by the cut a 
method and partly in tunnel. It will ex- 
tend to the westerly bank of the Hudson 
River, which will be reached at a point) 
between Cornwall and West Point. Origi-| 
nally it was the intention to carry the} 
aqueduct below the Hudson River at New | 
but the preliminary borings | 
at this and other sites proved that it | 
would difficult to find a rock suffi 
ciently from fissures and other im-| 
perfections. An examination of various | 
sites by geologists led to the ultimate 
selection of the crossing near Cornwall, | 
where it was believed that a thoroughly | 
sound and suitable rock would be found | 
at a depth not too prohibitive. The aque- | 
duct passes through the mountains and} 
westerly shore of the Hudson 
River at an elevation of 400 feet above! 
tide level. Here a vertical shaft will be 
sunk to a depth of probably not less than 
7006 feet below the river surface, or 1,100 
feet below the level of the aqueduct. In 
the bottom of the shaft a tunnel will be} 
driven horizontally beneath the river to} 
connect with another vertical shaft of} 
practically equal depth on the easterly} 
bank of the river. From this point it| 
will be constructed through the moun-; 
tains until it reaches the new Croton | 
reservoir. Here connections will be made 
to enable the water to be drawn directly | 
from the Ashokan reservoir into the| 
Croton reservoir, with a view to aug-| 
menting the Croton supply until such 
time as the aqueduct from Ashokan to} 
New York city shall have been completed. | 
From the Croton reservoir the me) 
duct will be continued south to Kensico)} 
reservoir, which will be enlarged to in- 
clude Rye Pond and will form an auxili- 
ary storage reservoir at an elevation of! 
355 feet above mean tide, capable of con- 
taining 25 billion gallons, or sufficient to 
supply the city at the rate of 500 million 
gallons per day for a period of fifty days. 
About four miles south of Kensico, at 
Scarsdale, there will be built a large fil- 
tering plant, and at Hillview, six miles 
to the south of this, will be another 
storage reservoir. With these two auxili- 
aries or emergency reservoirs provided, 
the city will be secured against any sud- 
den interruption of its supply through 
failure of the 69 miles of aqueduct lying 
to the north of them. By the construc- 
tion of a tunnel of 200 million gallons 
daily capacity below the East River, 
Brooklyn and Staten Island will be pro- 
vided with a‘supply of 100 million gal- 
lons daily, and this aqueduct will termi- 
nate in a large reservoir to be constructed 
Forest Park. From the point where 
reaches the shores of Long 
a line of 20 million gallons capac- 
built Brooklyn and 
Narrows the supply of 


Hamburg; 


be 


clean 


reaches the 








in 
this tunnel 
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ity through 
for 


will be 
the 


Island. 


below 
Staten 
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TUNNELS AND SUBWAYS. 
(Continued from page 405.) 
the shield it was customary to allow the 
silt, etc., to pass into the interior of the 
tunnel as the shield was advanced, and 





take it away in cars. The Hudson Com-| 
panies’ engineers decided, however, to | 
in of pushing the shield ahead | 

nt; that is to say, they} 

1 the front face of the 

shiel xperiment of push 
ing the sh hrough the silt, 
causing the latt« flow over and 
around the tube | placement The! 
plan succeeded beyond expectations, and | 
the later work was all done by this 
method. 
One of our illustrations shows the way 
in which the engineers overcame a seri-| 


ous obstacle, in the shape of a ledge of 
rock, which projected from the river bot-| 
and covered the lower half of the 
through which the tunnel was to 
driven. To meet the emergency, a 
heavy iron working roof was built in 
front of the shield, and under this the 
workmen were enabled to set up their 


tom 
path 
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some good cheer, humor, wit and 
hearty laughter, and it is these prize 
selections that make up HEART 
THROBS, the book. 
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dreds of selections that, beyond 
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age trembling hands, yellow with 
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these contributions came in, eac 
self-proven to be a veritable heart's 
treasure-trove, 
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drills and blast out the obstruction. At 
the point of connection of the tunnel 
j}tubes with the Subway tubes running 


| along the Jersey shore, it became neces- 
| sary to work out the difficult problem of 
| operating the trains to their various des- 
tinations without incurring dangerous 
crossovers on tracks running in opposite 
directions. The difficulty was solved by 
the pairs of tunnels at such 
junction one and arrang- 


double- 


running 
above the other, 
crossovers within huge 
type shown in the 


ing the 
deck caissons of the 
illustration of this work. These caissons, 
which are truly mammoth affairs, 45 feet 
and 106% feet long, 
anything of the kind here- 
| tofore constructed, are built of reinforced 
The first sunk to 
the desired depth, the necessary openings 
being left for connection with the tunnel 

Then the the intermediate 
and the roof were built, 


| wide, 45 feet deep 


| bigger than 


concrete walls were 


tubes floor, 


deck leaving the 
huge box-like structure ready for connec- 
tion with the tubes and the laying of the 
tracks. The construction is clearly shown 
|} in our sectional view of the same. 

The the Pennsylvania Rail- 
road Company for a large 
terminal station for their system in the 
center of Manhattan Island, and connect 


plans of 
establishing 
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ing it with their trunk line to the West 
and the extensive system of roads of the 
Long Island Railroad Company to the 
East, has involved the construction of 
subaqueous tunnels of even greater im- 
portance than those of the Hudson Com-| 


panies above referred to. 
hattan Island is obtained by two single- 
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special strength solidity 


addition to those whose pictures here appear, include, among 


necessary to safely carry the heavy trans- 
continental trains of Pullman cars. Aec- 
cordingly, the tubes were made of an ex- 
ternal diameter of 23 feet; and the seg- 
ments were cat with an unusually heavy 
shell and deep flanges amply provided 
with bracing. The interior of the tube 
is lined with no less than two feet of 
concrete; and, in addition to this, the con- 
crete is carried up parallel with the sides 
of the cars to the height of the window 
sills, a broad shelf, wide enough 
to permit the passengers to walk in case 
of a breakdown, This shelf 
is formed integrally with the concrete | 
In the preliminary 
it was con- 
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W. MASON & COMPANY, Ine, | WOuld tend to cause some settlement of 
Providence, R. I., U. 8. A. ‘the tubes in the silt in which they had | 


The History of Elevators 


Tells the story of the phenomenal development of Manhattan Island. 
The upper section of the double page picture in the center of this maga- 
zine shows the types of buildings used before commercial architecture 
had been appreciably affected by the elevator, there being then, with less 
than 1,000 elevators in the city, no high speed lifts for both the passen- 
ger and freight service such as characterize the elevator plants of today, 
with over 21,000 elevators in service in the borough. The contrast be- 
tween the four and five story buildings of the earlier period with the 
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of the remarkable results that have been accomplished, for modern 
commercialism, in one line of engineering since the pioneer efforts of 
Elisha G. Otis towards the present end. 
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made up in transparent celluloid 
ars. No danger of breakage like 
nard rubber. Plates and jars are 
guaranteed for one year. 
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or do you wish to enlist capital or obtain a 
partner? If so, we have something inter- 
esting to say to you whereby you should 
be able to reach the proper parties at 
small expense. For full information address 


Business Dept. Scientific American 
361 Broadway, New York City 





|the work was pushed through without 
developing any problems of a serious or 





been driven; and, as a provision against 
this, the original plans provided for sink- 
ing hollow cast-iron piles through the 
floor of the tunnel to bedrock, and laying 
the tracks upon a system of longitudinal 
girders within the tunnel, which would 
serve to transfer the trainloads directly 
to the piles, and so relieve the tubes 
themselves from all stresses due to live 
loads. These piles were to be 27 inches 
in outside diameter, with a shell 1% 
inches in thickness. After the tubes 
had been driven, the satisfactory behavior 
of the Hudson Companies’ tubes, which 
were built without any pile supports and 
have failed to show any settlement after 
many months of operation, convinced 
the engineers that the Pennsylvania 
tubes would be sufficiently stable without 
the supporting piles; and, consequently, 
this feature has been omitted. The tubes 
were driven by the shield method, and 





unusual character. The same may be said 
of the building of the tunnels across 
Manhattan Island, where the work con- 
sisted for the most part of straight rock 
excavation. With a view to accommo- 
dating the heavy future increase in sub- 
urban traffic to Long Island, the com- 
pany determined to build four separate 
tubes beneath the East River. Because 
of the difficult character of the material 
encountered, the work on these tunnels 
has been .somewhat protracted, many 
blowouts having developed, necessitating 
the construction of a false bottom to the 
river above the heading of the tubes by 
dumping in many thousand cubic yards 
of material from scows. All obstacles, 
however, have been overcome, and the 
whole of this vast tunnel system will 
have been completed before another 
twelvemonth has gone by. The total 
length of the run in tunnel from the por- 
tal in Jersey City to the portal on Long 
Island is 5.3 miles. The total length of 
single-track tube tunnels under the two 
rivers is 6.8 miles, and the total length 
of single-track tunnel under the land is 
also 6.8 miles. The total length of track 
in tunnels exclusive of the yard tracks 
and the station will be 16% miles. 

Contemporaneously With the execution 
of the above work, the financial interests 
which are responsible for the operation 
of New York city’s subways were engaged 
in constructing a twin-tube tunnel below 
Forty-second Street and the East River 
from the Grand Central Station, Manhat- 
tan, to Long Island City. The tubes are 
similar in dimensions and general con- 
struction to those which form the con- 
necting link at the Battery between the 
Manhattan and Brooklyn Subway sys- 
tems. The tunnel was built under an old 
franchise granted many years ago, and 
it has been offered for purchase by the 
city at a price of $7,000,000. 


+o 


NEW GRAND CENTRAL TERMINAL 
STATION. 


(Continued from page 412.) 
trolley system consists, for each track, 
of two steel messenger wires below which 
is carried, by means of triangles of steel 
tubing, the %-inch copper trolley wire. 
In the early days of the operation of the 
system, difficulties developed, due to the 
hammering of the collector shoes as they 
passed the points of suspension of the 
wire at the apex of the triangles. This 
was cleverly overcome by suspending a 
second wire below the first by means of 
clips attached to the upper wire midway 
between its points of suspension from the 
triangle. The arrangement has provided 
a system which combines great stiffness 
with uniform flexibility of the trolley 
wires; and the troubles of sparking, 
wear, and breakage have been practically 
eliminated. The electric locomotives, 
which because of their short wheel base 
were found to sway heavily at high 
speed, have later been provided with «pd, 
trucks of ingenious design, which have’ 
completely eliminated the trov»le, and 
rendered these locomotives as sgl j 








te 
their running as a Pullman car. | The; 
whole of this work was done by * 





HE Stone & Webster Bnginécring Corporation draws upon 

i & the broadest experience °/. ‘is kind existing in a single 
organization—twenty yearsy »f the actual running of electri- 

cal utilities. 


Forty properties, serving importa! communities with light, heat, 
power and transportation, are man*¢ed by the organization devel- 
oped by Stone & Webster. The “ngineering, Constructing 
and Purchasing Arms of thi: ©‘xanization constitute the Stone 


& Webster Engineering Corporation 


Its work is backed by the expe" {nce accumulated in the opera- 
tion and development of these fort \¢ properties. 


We are prepared to desig and to construct Water 
Powers, Transmissions, ste? ‘u Electric Plants, Electric 


Railways and Buildings, and %@ Electrify Steam Railroads. 








9 





Herring-Hall-Fiarvin Safe Co. 
400 BROADWAY, N. Y. 


Chicago, IIl.; Ciscinnati, Ohio; St. Louis. 
Mo.; San Francisco, Cal.; Seattle, 
Wash.; Portland, Oregon 


Agencies in all principal cities 
of America and foreign countries 


: 
‘ 


America’s Greatest Safe and 
Vault Builders | 


Our large Engineering Depart- 
ment is at your disposal for 
special designs and specifications 
. free of cost. 


70 YEARS IN BUSINESS 


Buildersof over 470,000 Fireproof Safes 
Builders of over 6,000 Bank Vaults 








415 


Scientific 


American 


DECEMBER 5, 1908, 











POWER REQUISITES 


jet the engine thet runs reliably, requires least attention and 
8 2 dependable starter 
The sting ie, powerful 
i H CASOLINE 
s ® * ENCINES 
meet the © si recnen ta. T " pied to all me- 
banical purposes —e atyle and size 











Vertteal, 9, 3 aod 0-H. P 

Herisontal, (portable and stationary) 4, 6,8, 10, 19, 16 and 
H. 

Ale Cooled, 1 and 

Callies L Agents or write for catalog 


INTERNATIONAL HARVESTER CO. OF AMERICA 
Incorporated) 
16 Marvester Bidg., Chicago, U. S. A. 















what our engine would save you in time 
wk—money—yo aS find out mew about 
our big 30-day e Trial Olfer on the 


Waterloo Boy 


the 5-year 
guaranteed 


gasoline engine 







Wiptectee Gaeoline| 
1 













THE “BEST” LIGHT 


wer light costing < omly 4 
and burns its own 

acrtylene and “henge 
No Grease. 

Lighted Instantly with o 


Agents Wanted 
Everyw he re. 


THE ‘‘BEST’’ LICHT CO. 
87 E. Sth &t., Canton, 0. 
Owners of Original Patents. 


fe » portable | aaa 
‘Ne Birt, 


p warranted. 











Two # H. P. variable 
[=P yelt Jenny motors. Complete with electric 
poy matic control Reason for selling, too small. } 
Adapted especially for printing press work or heavy 
machinery. Address Purchasing Agent, Post-Dispatch, 
St. Louis, Mo. 


OTORS FOR SA LE. 


NEW SAFETY AIR 
COMPRESSOR 


For Motor Boats 
Safest, Best, Cheapest 
Lest ye forget, write now to 


CHAS. fi. MARTIN, Manutacturer, NORWOOD, N.Y 


Butterfield & Co. 


DERBYLINE, VERMONT 


Taps, Dies, Screw Plates, Reamers, etc. 


| 
Quality Unsurpassed | 








Reputation Established 








—_— How => 
Manufacturers 
Can Increase 











Read carefully, every week, 
the 
Classified Advertising Column 
in the 
SCIENTIFIC 
AMERICAN 
Some week you will be likely 
to find an inquiry 
thing that you manufacture or 


deal in. A prompt reply may 
bring an order, 


Watch it Carefutly 





for some- 




















Ka 
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| Westinghouse Company; and both they 
and the New Haven Railroad Company 
are to be congratulated on having over- 
in spite of many initial discourage- 
the inevitable difficulties attend- 

execution of pioneer work, on 
and under the stress 
of one of the busiest four-track 
in the world. 

In closing it should be mentioned that 
the results of operation of these two sys- 
tems claimed the companies to 
have been highly satisfactory. The num- 
ber of train movements in the yard has 
been greatly reduced, the Park Avenue 
tunnel robbed of its terrors, 
and even to-day, while the work of ex- 
cavating the yard is in progress, the 
trains are being operated at this terminal 
with a regularity and dispatch which 
has never surpassed in the early 


come, 
| ments, 
ling the 
such a vast scale 
of traffic 
systems 


are by 


has been 


been 


| history of the road. 








PATENT CAUSES 


INVENTORS are ix.vited to communicate with 
Munn & Co., 361 Broadway, New York, vr 
625 F Street, Washington, D. C., in regard 
to securing valid patent protection for their ine 
ventions. Trade-Marks and Copyrights 
registered. DPicsign Patents and Fereign 
Patenia secured. 

We undertake all Patent, Trade-Mark and 
Copyright Practice, both before the Patent 
Office and the Courts. and we bave special facili 
tles for handling Infringement and other suits in 
Federal and State jurisdictions. 

A Free Opinion as to the probable patenta- 
bility of an invention wil! be readily given to any 
inventor furnishing us with a model or sketch, and 


a brief description of the device in question. All 
communications are atrictly confidential. Our 
Hand-Beek on Petents will be sent free on 
request. 


Ours isthe Oldest agency for securing patents; 
it was established over sixty years ago. 
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For which Letters Patent of the 
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November 24, 1908. 
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apparatus, L. ©. 
905,025 


and aerating 
Trent ° 

Air brake system angle cock, W. Bernerd 

Amusement device, Hamilton & Mellre 


Animal trap, W. Sebelin 905, 006 
























Armor exploding projectile, A. Wratzke . 905,042 
Ash handling apparatus, C. G. Armstrong... 904,916 
Atomizer, H. DR cocccogecesceoeesée 905,087 
Atomizer, invertible, T. A. “De Vulbiss - 904,515 
Auger, J. Moore.. oes cs ceeveccsesoseoe 904,796 
Automobile canopy, BE. T Robinson ee 905,001 
Automobile transmission gear and casing, 'E. 

J. Guilick . veceeee 904,774 
Automobile transmission ‘mechanism, M. 0. 

PD ¢94.0656066000406¢ 000060 904,723 
Automobiles and like vehic les, gene ration, 

control, and transmission of electric en 

ergy, particularily for use on, A. 

DT - 2: debs cia. bhan 6needaenininane 
Autosleigh, ¢ WW. BUMS. cc ccccces 
Axle, B. W. Berry ° 
Bag holder, W i. DR. sheen enema 
Band, adjustable H. Julich 6 e 
Bandages, putting up antiseptic, J. E. Lee 
Marrel packing machine, Vogt & St 6 
Battery grid, Post & Morley....... 
ted, invalid’s, BE. A. Wible.. . 

Bedstead corner fastening, G. A. Caslson 

Beit fastener, J. H. Woolliscroft. 

Belt thrower, D. A. Roderick... 904,648 
Beverages, making fermented, M Waller 

stein 905,029 
Binder ose leaf, O. Kellner, Jr 904,618 
Bit brace, J. P. Bartholomew 904,501 
Blower, HU. EB. Parson 004,804 
Blowing engine and the like, ¢ N. Scott 905, 108 
Book, loose leaf, H. BE. Hawkins 904 7 
Bottle case or crate, 8. Becker . 004 , 
Bottle corking machine, Schlosser & Fisher. 905,005 
Bottio wv other receptable and stopper or 

cover for such receptacles, H. Maries 004,705 
Bottle stoppering machine, W. 8S. Dorman 904.763 
Box, E. A. G. Bierwith P 004,674 
Box saw guide, miter, C. H. Fox.......... 905,067 
Brake, Mullen & Brenman..........+.....++. 904,711 
ee, ee, GORI, oo cdncccanr esac beseses 904,983 
Brake indicator, air, O. R. Spyder eocceccce 904,568 
Brake mechanism, F. H, Osborn...... 904,890 
Brake cotting mechanism, W. A. Rideout, 

Sr ee 7 rTTrrrrr Titty . 904, H4 
Bread cutter, R. Anderson. . 

Brick kiln, W. Rennie.. oc coccssocese x 
Brick yar! dump, C. J. Anderson ° 905,043 
Brush, J elson . ° TeETTTITT TTT . 904,800 
Buck Cc. Me ink ardt ° ee . 904,707 

M t 4 md, R. Eldridge 905,062 
i line I M . 904,518 
I d wall « astbaniall ‘thereof, 

Ww \ I an . . 

Bu x ch 4. W \ Boeck. sone 5 
Bulldir st tion, fireproof, G. OC. Escher ¢ 
Burnis bing nachine, heel, J. O'Connell 

Button fastener, M. 8. Masor 

Button ufting *, Colg 

Buttonhole finishing machin } A. Read.. 

Cabinet, bin F. Kur 

Cabinet, lace, R. W. Iris) 

Cable connector, J. D. Firmir 004,522 
Circulating machine operating dev w. 

BE. Pike, IP... .ccsces e* ° esse 904,561 
Caliper gage, inside, Starrett & Adel! 905,110 
Camera stand, J. A. H. Hatt ............ 904,61 
Candle, sulfur, C. Stoddart............. 004,72: 
Candlestick, W. Stephems...............5.. 904,732 
Candy machine, G. H. Laughlin. . 904,704 
Canned goods, apparatus for processing, R 

B. ac ceeds Serccareceseecoscece 904,644 
Car, 8. Otis, reissue. bab 6ROdeneses 12,889 
Car and other axles, for ‘journal Sones. J 

K. Muhbifeld 904,654 
Car and other axles, for “journal bearing, 

Mines & Mubbifeld... .... 6c. ccnecceeeee 905,088 
Car coupling, W. MceOonway.........+«.00++ 904,712 
Car coupling, R. E. L. Janney, et al....... 905,078 
Car door seal, J. F. Wing, reissue 12,883 
Car fender, C, Kleymeler.......... 904,965 
Car indicator, street, J. BE. Anger.........-- 904,915 
Car, passenger, W. 8S. Twining........+..+-- 904,576 
Car, passenger, L. T. Pyott.........+--+0« 905,100 
Car pedestal, mine, J. R. Robe pin. saunas 905,000 
Cer, push, G. ©. Wartman. 905,121 
Car stake, logging, J. B. Dodge revere 904,493 


























Our | new 48-page catalogue of 
just published, in which will be found 
complete descriptions of the following 


Valuable ana mportant Scientific Books 


eS —The New Agriculture. 


T. Byard Collins. 12mo.; 374 pages; 
106 illustrations........... <A 
A popular outline of the many ponaan which 
are revolutionizing the methods of farming, and the 
habits of farm life It is one of the most prac- 
tical treatises on the subject which has ever been 
issued. 


ALCOHOL.—Industrial Alcohol. Its Manu- 


facture and Uses. By John K. Brach- 
vogel. 8vo.; 528 arene 107 illustra- 
tions. e ° jie hae tore i <! 

A practical treatise based on Dr. Max Maercker’s 
“Introduction to Distillation,’’ as revised by Drs. 
Delbruck and Lange, comprising raw material, 
mashing and yeast preparation, fermentation, dis- 
tillation, rectification and purification of alcohol, 
alcoholometry, the value and significance of a tax- 


utilization 


alcohol, methods of denaturing, its 
statistical 


for light, heat, and power production, a 
review, «nd the United States law. 
AMATEUR MECHANICS.—Home 
ios for Amateurs. By George 
kins. 12mo.; 370 pages; 
OO 
a thoroughly 


free 


Mechan- 
M. Hop- 
illustra- 


326 
book by the 
America It 


most 

ap- 
ama- 
occu 
or in 
scien- 


practical 
experimenter in 
as well the more mature 
and evenings can be profitably 
useful articles for the home 
small engines or motors or 


This is 
noted amateur 
peals to the boy 
teur. Holidays 
pled by making 
the building of 
tific instruments. 


AMUSEMENTS.—The Scientific American 
Boy. Wy A. Russell Bond. 12mo.; 317 
pages; 340 illustrations. . 00 

This ts a story hoy life, 

large number of which, aside from af- 
fording entertainment stimulate in boys the 
creative spirit In instance complete prac- 
tical instructions are for building the various 
articles, 


ee Construction and Use for the 
ern Working of Sheet Metals. By 

_ ~ph V. Woodworth. 8vo.; 384 pages; 

505 illustrations. s 
4 most useful book, and one which should be 
the hands of all engaged in the press working 
metals; treating on the designing, constructing, 
use of tools, fixtures and devices, together with 
the manner in which they should be used in the 
power press, for the cheap and rapid production of 

sheet metal articles 


ELECTRICITY. —Electrician’s Handy Book. 


of outdoor suggesting a 
diversions 
will 
each 
given 


in 
of 
and 


By T. O’Conor Sloane. 761 pages 56 
iliustrations Hansomely bound in red 
leather, pocket-book style... $3.50 
This work is intended for the practising elec- 
tricilan who has to make things go Although the 
principles of electricity and megnetism are treated, 
the greater part of the book is devoted to prac- 
tical handling of machinery, details of construc- 


and computations such as will be encountered 


practice 


tion 
in every-day 


GAS ENGINES.—Modern Gas Engines and 
Producer Gas Plants. By R.. Ek. Mathot. 
Svo.; 314 pages; 152 illustrations. .$2.50 

treatise setting forth the principles 

of gas engines and producer design, the selection 
and installation of an engine, conditions of per- 
fect operation, producer gas engines and their possi 
bilities, the care of gas engines and producer gas 
plants, with a chapter on volatile hydrocarbon, and 
oll engines 


Gas ENGINES.—Gas, 


A practical 


Gasoline, and Oil 

Engines. Including Producer Gas 
Plants. By Gardner D. Hiscox. 8vo.; 
442 pages; 351 illustrations... .$2.50 
complete book on the subjeet for gas engine 
gas engineers, and intending purchasers of 
treating fully on the construction, in- 
operation, and maintenance of gas, 
kerosene, and crude petroleum engines, 
information on producer and suction 


A 
owners, 
gas engines, 
stallation, 
gasoline, 
with special 
gases. 


GAS ENGINES.—Gas Engine ay a i 7 
By H. V. A. Parsell and A. Weed. 
Svo.; 304 pages; 145 ieniedtiiaian. . $2.50 

A practical treatise describing the theory and 
principles of the action of gas engines of various 
types, and the design and construction of a half 
horse-power gas engine, with illustrations of the 
work in actual progress, together with the dimen- 
sioned working drawings giving clearly the sizes 
of the various details. 


HEATING.—Practical Steam and 
Water Heating and Ventilation. By 
Alfred G. King. 8vo.; 402 pages; 304 
UN. sg kc cisunncnsadeeceua $3.00 


An original and exhaustive treatise, prepared for 
the use of all engaged in the business of steam, 
hot water heating, and ventilation. The standard 
and latest book published. Describes all of the 
principal systems of steam, hot water, vacuum, 
vapor, and vacuum-vapor heating, together with the 
new accelerated systems of hot water circulation, 
including chapters on up-to-date methods of venti- 
lation. 


HYDRAULICS.—Hydraulic Engineering. By 


Hot 








Gardner D. Hiscox. 8vo.; 315 pages; 

305 illustrations............... . 34.00 
A practical work treating on the properties, 
power, and resources of water for all purposes, 
including the measurement of streams, the flow of 
water in pipes or conduits; the horse-power of 
falling water; turbine and impact water wheels; 
wave motors; centrifugal, reciprocating, and air- 
lift pumps, etc. 
INDUCTION COILS.—The Desi and Con- 

struction of Induction Coils. By A. 


Frederick Collins, 290 pages; 140 
illustrations 


This work gives in 


SVO.; 
minute details full practical 
directions for making eight different sizes of coils, 
varying from a small one giving a %-Inch spark 
to a large one giving 12-inch sparks. The dimen- 
sions of each and every part down to the smallest 
are given, and the descriptions are written 
language easily comprehended. 


LATHE.—Moéern American Lathe Practice. 
ty Oscar E. Perrigo. S8vo.; 424 pages; 
$14 tustrations........sssceccecs . 

A new book illustrating the very 
latest practice mill operations, 
as well as the construction of and latest develop- 
ments in the manufacture of these important 
classes of machine tools. 

MAGIC._-M . Stage Miusions, and Sci- 
entific iversions. Including Trick 
Phetography. Compiled and_ edited by 
Albert A. Hopkins. 8vo.; 568 pages; 
$20 illustrations........+++e+ee+. . $2. 

This very interesting volume is acknowledged to 
be standard work on magic. It Nh veals to the 

and amateur alike. Ilusiops are 


screw 
in 


describing and 
in lathe and boring 





professional 





—— 


all explained in detail, showing exactly how the 

tricks are perform 

MECHANICAL MOVE 
Movements, Powers, evices. By 
Gardner D. Hiscox. 8vo.; 403 es: 
1,800 illustrations..... were 


This is a collection of different mechanical mo- 
tions and appliances, accompanied by appropriate 
text, making it a book of great value to the ip. 
ventor, the draftsman, and to all readers with 
mechanical tastes. 


ay Mechanical Movements, and 
Appliance ts, and 
Novelties “Of Construction. y Gardner 
D. Hiscox. 8vo.; 396 aaeat 970 illus- 
CratiONs. .cccccccccccccccccccesam $3.00 

This book, while complete in itself, is in fact a 
continuation of the author's ‘‘Mechanical Move- 
ments, Powers, and Devices."’ The author presents 
to the reader information regarding nearly all con- 
ceivable devices for producing motion or accom- 
plishing mechanical results. 

SPECIAL OFFER: These twv volumes sell for % 
each, but when they are ordered at one time from 
us, we send them prepaid to any address in the 
world, on receipt of $5. 


PATENTS.—Practical Pointers for Paten- 
tees. By F. A. Cresee. 12mo.; 144 
PRBOR. cccccccvcccesvccssesecsua $1.00 

Containing information and advice on 
the sale of patents and elucidation of the best 
methods employed by the most successful inyen- 
tors in handling their inventions. It gives exactiy 
that Information and advice about handling patents 





valuable 


that should be possessed by every inventor who 

would achieve success. 

PHYSICS.—E rimental Science. Ele-. 
mentary, ractical, and Experimental 
Physics. By George Hopkins. In 
two volumes. 8vo.; 1,105 pages; 918 
illustrations. Cloth, $5.00. Half mo- 
PEGG, ccaccd veces feadneeweseenuan $7. 

This book treats on the various topics of physics 


and describes with rare clearness 


in a popular way 
and explains the 


and in detail the apparatus used, 


experiments in full, so that teachers, students, 
and others interested in physics may readily make 
the apparatus without great expense and perform 


the experiments without difficulty. 


PLUMBING.—Modern Plumbing Ilustrat- 
ed. By R. M. Starbuck. 392 pages; 
104% x7; 55 full-page nt 


A comprehensive and up-to-date work illustrating 
and describing the drainage and ventilation of dwell- 
ings, apartments, and public buildings, ete. The 
very latest and most approved method in all 
branches of sanitarv installation are given. 
PUNCHES.—Punches, Dies, and Tools for 

Manufacturin, Presses. By Joseph 
V. Woodworth 483 pages; 702 
SPOR ES ee $4.00 

This work is a companion volume to the author's 
other work entitled “Dies, Their Construction and 

se."’ It might well be termed an encyclopedia 
on die making, punch making, die sinking, and 
sheet metal working. 

BECEIPTS.—The Scientific American Cyclo- 
of Receipts, Notes and ries. 

Edited j + A. Hopkins. Con- 
aes 15,000 selected formulas. 8vo.; 

34 pages. Cloth, $5.00. Sheep, $6.00. 

Half morocco, ccccccesecccesoces $6.50 

Over 15,000 seatiete are here collected, 
nearly every useful arts being repre- 


8vo.; 


selec ted. 
branch of the 


sented. The alphabetical arrangement with abuzn- 
dant cross references makes it an easy work to 
consult, It has been used with equal success by 
chemists, technologists, and those unfamiliar with 
the arts, and is a book which is useful in the 
laboratory, factery, or home. 


ee = nee BOOK.—Scientific American 
Book. Compiled by Albert 

% Sophins and A. Russell Bond. Con- 
taining 50,000 facts. 12mo.; 516— pages; 
eS SPP eee 50 
This book deals with matters of interest to 
everybody. It contains 50,000 facts, and is much 
more complete and more exhaustive than anything 
of the kind which has ever been attempted. It is 
indispensable to every family and busimess man. 
It is a book for every-day reference—more useful 
than an encyclopedia, because you will find what 
you want in an instant in a more condensed form. 


STEAM ENGINE.—Modern a 
neering in Theory and Practice. y 
Gardner D. Hiscox. S8vo.; 487 pages; 
Gee. Ses woes ck onecocnbs $3.00 

This is a complete and practical work issued for 
stationary engineers and firemen, dealing with the 
care and menagement of boilers, engines, pumpr, 
superheated steam, refrigerating machinery, dyna- 
mos, motors, elevators, air compressors, and all 
other branches with which the modern engineer 
must be familiar. 


a ~ Construction, In- 
stallation, 


ration, and 

Sasintenanes. By %. H. Radcliffe and 

H. C. Cushing, Jr. 16mo.; 171 pages; 

RSG. TRO. ok ce ccscnvscoam $1.00 

A practical book intended for electricians, wire- 
men, engineers, contractors, architects, and others 
interested in the installation of telephone ez- 


changes in accordance with standard practice. In- 
tricate mathematics are avoided, and all apparete® 
-ireuits, and systems are thoroughly descri 
Selected wiring tables, which are very helpful, are 
also included. 


TOOLS.—American Tool Making and Inter- 
changeable Manuf By Joseph 


V. Woodworth. 8vo.; 535 pages; 601 
emstraGONS... cad secsc0s.cn360se8mn ‘$4.00 
A complete practical treatise containing a valu- 


able collection of drawings and descriptions of de- 
vices, the results of the uuthor’s own experience. 
TOOLS.— Motors Machine Shop Tools. By 
H. Vandervoort. S8vo.; 552 pages; 
o73 SMustrations. . ..0:2.2002- $4.00 
A new and fully illustrated work dese ribing in 
every detail the construction, operation, @ 
manipulation of both hand and machine tools; 
being a work of practical instruction in all classes 
of machine shop practice. 
WIRING.—Electric. » Di ms and 
Switchboards. By Newton Hare 
2mo.; 272 pages; 105 illustrations. 
$1.50 
This work is a thoroughly practical treatise on 
electric wiring in all its branches, beginning with 
the simple cireuit and working up to the practical 
every-day problems, all being presented in a simple 


and intelligent manner. It is in every res 
handy, well written, instructive, comprehensive 
volume on wiring for the wireman, foreman, ¢com- 
tractor, or electrician. 


Any of the above books wil! be sent by mail or express prepaid on receipt of price. 
A special circular describing them sent on application. 


MUNN & CO,, Publishers, 


361 Broadway, New York 
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‘A PUTTING-ON TOOL” 


Oxy-Acetylene,Cutting and Welding Torch 


Welds Cast Iron Cuts Steel 


and nearly all other 
metals perfectly, re- 
pairs broken machin- 
ery quickly. 

Welds boilers and 
water and steam mains 
in place. 

Fills blow-holes and 
other defects in cast- 
ings. 

Reduces cost and 
improves metal con- 
struction in many in- 
stances. 


rapidly in almost any 
form with the Oxy- 
Acetylene flame. 

Valuable for rough- 
ing out dies, cutting 
steel gearing and 
structural work. 

Cuts 15 inch | 
beams in three min- 
utes. 

In use by U.S. Navy 
and a number of the 
largest industria! con- 
cerns. 


Demonstration Plant 


Jersey City, N. J. 


Write for Information 
Send for Catalogue 





Repairing an Aluminum Automobile Gear Case 


DAVIS- BOURNONVILLE COMPANY 
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Car supplemental wheel, motor, M. D. Stock- tT cal Scie aces Ra Display stand, H. R. Cropp...... . 004,758 q 
ing . ee eeeeereeeees Door operating mechanism, J. G. Bower.... 904,675 24 
Car trolley, J Kaufman.. A Great Door operating mechanism, G. C. Cherbon- THE 1909 LINE OF 
Car underframe, J. M Ames. . ss . 23 SEEE oc ondésusvece epee podesecesepes . 905,123 
Cars and the like, apparatus or in icating P Doors, cupboards, ete., jock "for, B. J. 
the level of petrol in the petrol con- rotection GOUGEE cpdnbner des cbbcosendsnnssebe ... 904,688 
tainer of motor, F. Huttenlocher........ air tee, Gi MM.) secs cade cteecencukene 904,727 
Cers, truck for replacing derailed street, E. A Great Draw bar, W. Gomes. ...cccccsecccccccves 904,865 
B. Birch ....cecccocscccccece pwoctaucaeen Drill rest, adjustable, J, KF. “Parker yeeeen eee 905,005 
Caramel tray, F. P. Vavra nedbetasese canes f avin Drum controller, H. J. Wigend...cccssccces 904,006 j 
Carbureter, W. M. Carlin.......--+.-eeeee { S Dust pan, Babbitt & Hanchett.............. 904,500 CTI 
Carbureter, BE. J. Thompson......... oceese- 2 g Dye — making same, Arsaneaatee: EK. FRI ON-DRIVE CARS 
Carbureter, P. Spranger.. -* 3 - seeeees ’ Think what th , ME sesctoscadecae eeeceee 904,809 
Carbuete: and mixer, 0 ‘ inne 608 60d ou in. at the elimina- Dyestul and makin sam ° A 
Carrier system, automatic, S. H. Libby, tionof the exposure risk in a Cdke Sea aha s 904,867 WILL INCLUDE 
904,788, 7), 439 the cost of fire insurance on Mar ‘poaes tor, R. McWilliems.............. 904,715 
Cartridge trimming machine, H. J. Hurd.. . ‘ 84 this building would amount Egg and other beater, H. P. Wells......... 905,086 $800 Runabout 
Casing perforator, L ©, Sephens see eeeees O4 AST S38 to. You can effect the same Elastic webbing, embossing, H. H. Allison.. 904,912 $1250 5-passe passenger Touring Car 
Cash register, W. R. and. 60th ome WO, OFZ saving and decrease the cost Electric current bathing tub, F. Braun..... 004,677 
Casting soil, water, and gas pipe direct from of your pr insurance Electric drill controller, Duntley & Kinman. 904,851 $1750 S-passenger Touring Car 
the blast furrace in permanent molds, ¢ | besides gain certain fire pro- || Electric doat, stream power, W. J. Pattosien 904,892 $2000 7-passenger Touring Car 
E. A. Custer J ceceeecceee TOFD tection by installing El » heating device, Ayer & Gale....... 905,045 
Chain, J. V. Costello ee . 04,346 : lighting device, Be Ee Diistceceece 904,524 
Chair and fan attachment, rocking, J. Gav Elec machines, current collecting appa . E B 
ove ratus for dynamo, J. E. Noeggerath.... 904,801 > rcar: yr, itS Ciass 
Chimney and smokestack, H. Corregan..... Mullins Electric machine volthes regulates, Gynamoe, {very car a bargain in its class. 
Chuck, D. A. Bruton.. , eee GD, GB, PROG oc cccccccccvtcecees bes . 904,887 ave * ? STIPR fRICTION- 
Churn, T. N. Brown ccm 2 storm-Proot || EiCt#le, motor control’ system, “A.” G.” Mast: All have THE SUPERB rhea :. 
Circuit closing relay, J. F. Webb, 3 Re m Proo| WOOD occ ccccncecescccccoceveccceegeeoses 904,765 r ~ ~ y hic 1¢ 
De, OE OT, Wie UIE, «csc cacvaceeckene> wv i -Proot Electric railway line interrupter, A. Thode. 904,902 || D RIV E, concerming wich u € 
Clasp for purses and the like, safety, } Mloctrie stgne. electric lamp receptacle for, Scientific American said in its 
Mcllroy ceccee cccevegeeocese ee : e fe. We Ms he0dde sackaneneheds shaameeé 904,728 
Clock case, W. J. Walker............+0+. . ; W, d Ww Electric traction elevator, D. C. Suplee 905,114 |] iss Tov 7. ee 
Clock with ala rm end music attachme nt, V Rees name, Rag mm a in 0 S Electric welding, L. 8. Lachman, -s issue of Nov. gth, 1997 ” o. 
A gaert . ne aa, See, 904,540, 904,881, 904,882 : *ni se mely 
Closet flushing and ventilating means, J. Ee ey Re . They last as long as the Electric welding rotary converter, A. M. = - Parrage ne reliak rT xtre1 / 
Shtuchka ...... oes ty wilding itself and are the |, EF ere 904,782 $ TrellapDlity 18 verv 
Clothes drier, H. W L amp most effective fire-proof win- Electric wire outlet box, J. Fountain, Jr... 906,066 ow, while its y . 
Clothes pin, I. Barmore dows made. Entirely lock-seamed metal; no soldered joints Electrical conductor support, J. 8. Allen... 904,592 great.” 
—. J.C. & _ oe . in frame, sill or sash. ‘Their perfect construction does not —— distribution quam, Cc. D. Has- ensues 
Joal s¢ parator, J. . Valker.. admit of buckling, d heat contraction or ex- a seosnesece eecegeveseese . 
Coaster brake, I’. W. Toohey... eae atreae Ab of ‘eon te bese Bay = ~ glia vam Electrical distribution ay ste m, Ww. L. Bliss. 904,925 
ye stop, T. E attach > iota” Mullins Fire-proof Wiridows are manufactured under Electrical interrupter, — & Steele...... 905.115 2 Don’t buy a gear-drive car 
Coffee pots, etc., attachment for, srtimas = Electromagnet, G. W. Hemry.........0++++. 904,871 
Gracie a ReMpR OPER 2 : rte <. a —— “> : yea | to Ellipsograph, C. Schretber.............000.. 905,107 until you investigate the Lam Lambert 
Coin controlled gasom eter, W. J. Hill..... | a the agp specications o' the | ationa yard o ire Under- Embroidering frame, N. B. Noble........... 904,716 
Collar, pyroxylin, F. A. Gudger.......... ¢ writers, and every window is inspected. approved and labeled Embroidering machine, R. Loeb..........++. 904,626 Literature on request 
Collar, safety, L. Harlow ae 530 with their official label. Send for descriptive catalog, Emergency brake, F. B, Corey...........++. 904,844 
Concrete building block molding ‘machine End gate, wagon, R. L. Templeman........ 904,818 
_ De Armon & McKinney........++.+++. ‘@ 1,513 W. H. Mullins Company 203 = Street Engine balance valve, steam, F. J. Meanley. 904,631 Buckeye Mig. Cs, Anderson, Ind. 
Concrete column reinforcement, <A. z Oue » Salem, Ob Engine governor, marine, A. H. Zientarski. 904,667 
_ Clement ‘ we seeeeesnes gg My OM Engine starting mechanism, internal combus- - — 
Concrete co lumns, metal reinforcement f ® ais tion, Holden & Elphinstone............. 904,616 
reinforced, E. McClure 5 Engines, carbureter for internal combustion 
Concrete construction, armored, E. Coignet P'05;058 ELECTRO MOTOR. SIMPLE, HOW TO ah Enrico ... DGG TORS TOA io 904,855 
Conerete construction reinforcing bar, J ~ | make.—By G. M. Hopkins. Description of a smal! elec- | Engines, device for reversing the direction 
_ Jenkins .. , -z->/ "04,785 | erie motor devised and constructed with a view to assist. - rotation of internal combustion, 1. 
Conerete construction, tension bar for, G. ! _ | (ng amateurs to make a motor which might be driven B® WORSE <csdscccedseccocvess 904,624, 904,625 
MO ccc ccssedacnce coveeecogccse ‘04,977 | with advantage by a current derived from a battery, and | Engines, means for connec ting and discon- 
Concrete ¢ onstructions, ete., device for, « ie which would have sufficient power to operate a foot necting, 8S. 8. Smith........«.- 906,011 
8. Miles seeee 04,978 | lathe Roe an — requiring not over one Man pO¥-)| Envelop, W. J. Bernthold........... 904,750, 904,751 
Concrete drain tile, mold for forming, 8. + er. With fi figures. Contained in SCIENTIVIC AMER-| Exercising machine, O. K. Sletto............ 904,815 Big money sasily male, $20 to #10) s 
Sheets ee ceeeeee’’ 904,900 | ICAN SUrPLENEnT, No. 641. Price 0 cents. To be| Explosive motor, compound, A. Reeve.... 904,807 week, Pleasant, refined, fascineting 
Conductor fle xible suspension, L. Steinbers 105,014 | had at this offce and from all newsdealers. Explosives, apparatus for distitling off and wom fer mes, 
Connector, C. T. Crocker seat «s 4.603 | - recovering the solvent used in the manu- “a onm 
Control ap paratus for translating devic« facture of, W. Nikolsky.............+. 904,686 £ antes prc 
__ distance, E. Schattne cone : a 904,810 = Eyeleting machine, Glass & Bean........... 906,124 ficiency oF 
Control system, G. H. Hill 9 14.780 Fabric. See Wire bed bottom fabric. B: discourage 
Controlling device, condition, J. I. Aver ¢ 904,917 Fabric, textile, G. P. Schlemmer......... 905,106 | Wiwstrating, ing, Commer. eurolt 
Copper from coagulated cellulose, 1)! , Fabrics, manufacture of pepererestad 3 cial D 9 ‘aught by artiste trained sanaaes 
. ing, E. Crumiere. NER 904.684 oti deheche sacehe see dh os 066 «+ 904,762 | ia Americon and European Schools. instruc- 
Core box, E. B. Horne.......... 904.097 Fan, ceiling, F. P. MeBerty. 905,089 | Hen adapted to cach sindont's nesds. Advinery 
Corset, K. V. Tojetti...........-0+-++- 904,574 Fanning mill, W. Milbrath.... » $04,008 | Sem’ of werd Seok exile approves Sates, 
‘ ’ . _ ‘ 939 > Test Work Sent FREE to ascertain individant 
Cotton gin, roller, W. L. Crowson. .... 904, Faucet, C, J. Paulson... ....-csececessesces 904,500 | winis cad necds, Stale eonres wanted. Yan am 
Cotton warper, Payne & Wallace..-.. -. 904,719 Feed- capping machine, enfanete, G. Kirke- sume no obiigation, Mechanical, Architectural «nd 
Conling = Car coupling. eos.ere . MOREE ¥i0000ceccecodetpetatbececes osece Pty Bhett Metal Patiern Drafting «iso taught eaccen ails, 
over, F. G. Lauster, Sr........ : 972 ence, G. A. Masters........++++ creeeess BM,680 — 
Cow milker, J. Ripezinske. .. Seo) g0sibed Fertilizer distributer, ©. ©. Morgan 906.300 | “Hi eansd ott abad'tne AOme Me aEen Oe 
Crank, adjustable, E. C. Drecol! --« 904,764 File cases, device for handling. Nicholson & a ae 
sevens separator, E. W. Broomail . eet eae GEE ci.ccencssuaiacsheibeciess 904,888 — 
Sross tie, railway, F. N. & A. A. Drane.«.. , File, combined temporary bmder and arc h, ath ‘ . 7 
Crusher and pulverizer, M. ©. W'l! mA, iy: DEE 00 <02dsadtnaveapivess 904,628| STEAM TURBINES. - THEIR CON 
4) *)7, 904,909 Filter, W. L. Imlay.... maatendeane - 904,698 | struction, Operation and Commercial Applicetivn 
Crusher oe pulverizer hammer or Worier, Filter plate lock, W. J Row. STS ap x A 904,649 | Sci eENTIFIC AMERICAN SUPOLEMENT® 136 147. 
. Villiams. . wpa ossa se ses os « 04,008 GENERATING UNITS Filter, water, H. Brunner si ++ 904.878 | 130%, 142%, 1400, 1447, 1370. 138 2. Tie 
Cuffs, “etc . bi = for fo%le-ng ares for, 904.516 Finishing machine, silk caread, E. Pobl.... 904,893 articles have eg | fat ayeany breton rte sean 
J. Dormandy..... oersees a Fire alarm box alarm device, Nicholson & engineering. rice 1) cents ea mas n 
Culvert, J. F. White... res ewee one FOR LIGHTING AND Warfield ...... es 62>0% . 904,889 | Co., 1 weds eae New York City, and ali newsdeaiers 
vert, J. H. Schlafi7.. . st etteee , Fire alarm, burglar alarm, and telephone ~~ — - ——- 
Cup plug, lubricator, A. McDone'G.t........ 904,554 POWER PURPOSES eystem, automatic, Milliken & Cole..... 004,550 Leading Law Sebo? ta 
Curtain fixture, G. Jone bes Gee cec eens 904,587 Fire ‘alarm circuits, circuit closer for, W. STUD Corvenintene toma 
Curtain stretcher, lace. +P. J: M Vries... . 905,059 WW. Hateeenem 6 occccc cisencsccnarvcces 004,786 tlon, Established 1998. 
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ish washing machi’? Sing ** & Clark..... . Ridgway, Pa. Fly catcher, C. A. Arents, reissue.......... . Chicage Correspondence School of Law ; 
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| Puel foe utomatic, B. G. Ofeldt 904,084 
| Furnace muffle, electric, Hammond & Savin. 904,520 
Furt es, charging blast Hi. D. Williams 
‘ ul 906,125 
Furnace t ins for ttaching stirring arms 
t hafts mechanicn oasting 8 VOLUMES Pape stee Int0 
roelle 004,819 inches nearly 4, es 
Furniture support, swinging, W. H. Virgie.. 904,578 3,000 iilastrations, ia- 
Fuse attachment, safet W. J. Boemper 004,028 grams, plates, formulas, 
Fuse plug, electrical, H. E. Bradley 4 832 etc. Bound in HALP RED 
A. O. Thomas WH, 734 MoROCcCO. 
( rime mbined M lartikoff HOD O21 
Gas box attachment, F. K. Brickner 4 933 HIS Cyclopedia is the only com- 
‘ is r a r a le se 7 plete, comprehensive and au- 
a engine | A. Nelson 904.556 — thoritative work published, 
Gas producer feeding apparatus, J. A. Swin covering the entire field of Civil En- 
well | = - 905,117 gineering and all branches connected with it. It thor- 
‘  , duce eeding mechanism, W B 904.87 oughly covers every detail from plane surveying, plotting The trained ear of the experienced auto. 
Gate, E. J. A. Rice 904 647 and topography to the most advanced work in theory, mobilist instantly detects the superiority of 
G. J. Gint 904, 862 design and construction of bridges. MOBILOIL, in the even, contented “ pur-r” 
eo i gd e, S&S. P. King 904,963 of the ergine that tells the story of perfect 
. - , stter head. B J lubrication. No matter what the type of 
I ' 905,084 | FREE FIVE DAY OFFER] gasoline engine or season of the pote 
zy. BE. B ‘ 904,744 MOBILOIL invariably gives perfect lubrica- 
, g J. J a 904,931 : é tion under all conditions. 
‘ s, awn Rosenberg 906 ,002 Without deposit, we will send a set to you by prepaid 
inom aa » for sheot Sas nee one pow express for 5 days’ FREE examination if you mention the VACUUM 
ipparatus, automatic, F. J name of your employer and occupation or send business 
; 904,975 card. If you wish to keep the books, pay $2.00 within 
- > : t : L. Arbogast 905 0 44 5 days and $2.00 a month until you have paid the specia 
i - ~ +5aF: 3 for the 004,548 $24.00 price; otherwise notify us to send for them at our 
r. BE. Beaumont 905,048 expense. Regular price is $48.00 : 
G gal, H. C. Clay . 004,602 If you order promptly, we will include FREE for one * _ ag henner ae ae 
G Grose : 904.950 ee a 8 ements o 
G Simmons . 905,010 ee monthly supplement, the af ? certain automobiles. 
. r oe ul, F. Stutzman 904,817 TECHNICAL WORLD MAGAZINE A valuable booklet on motor lubrication 
a .. ¥ “ - neh = “+ 4 A popular magazine with a technical turn containing the will be sent free on application. Lists 
Gua. alr. W:. 3. Burrows. penne 507 latest discussion on timely topics in Science, Invention, Dis- every automobile made, and shows grade of 
Gun chait sammer, O.. Knoch dt . 904,966 covery and Industry, also the best Fiction, Biography, - )BILOIL, me aay 3 Fag its perfect lubrica- 
money back Gun ease apne recoil, F. Stock........+ . 905 an Travel and Humor, in fact, the best of everything. Illus sani ito 7 = records and other 
on Boar i-£ rene . eeps 1 . Gun, ip. < toss . .. 906,104 . - , - 
a entt Oo . Edge hee 2 na ts my Gu gger mechanism, machine, K. Heine trated with scores of interesting phot >graphs MOBILOLL in barrels, and in cans with pets pee 
Torrey Razors are the finest razors made oe t N aaseahts Brief List of Contents ing spout, is sold by alldealers. Manufactured by 
- Guns, pheumatic recuperator for recoil > oil al x "le 
3. R. TORREY & CO., Dept. G, Worcester, Mass Koch 4,967 Plane Surveying a Pee e let. VACUUM OIL COMPANY 
Hair ribbon holder. M.-L. Schwab 904.568 ting and Tepegraphy ailron cngineecring Rochester, N. Y. 
Hame and trace nnector, Brents & Gunn 904.932 Staties—Strength of Materiale— Koof Trusses 
Hammer, powe J. W.. Keeley » J 94.701 and Mill Building Construction—Cost Analysis 
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F Handle, W. H. Kepple 904619 inforeed Concrete Steel Construction— Practical 
— Har nica, A. W Andersor 904.914 Problems in Construction Bridge Engineering 
| i as, W. J. Holde ; 904 696 Highway Construction — Hydraulics — Water DRILLING 
ry Harrow IM. & W. J. Glick 904,864 Supply Irrigation Engineering—Water Power 
| Hla attachment, J. I Brownlet 044,754 Development Sewers and Drains—Heuse Drain- Machines 
| Hatehwa BE. Wold 905,041 age and Sanitation—River and Harbor Im- Over 70 sizes and styles, for drilling either deep cr 
LJ + es ste rs : ' Degene = a provements, shallow wells in any Kind of soil or rock. Mounted 
eate lank é ghun 4.642 raw cr 1c s or on sills. With engines or horse powers, 
of ER por ot.saa | | AMERICAN SCHOOL OF CORRESPONDENCE | | 22 wheels or on sills. With engines or horse powers. 
i it = at ng 8) ee , ecuuL J. L. Welshans CHICACO, U.S.A. Operate them easily. Send for catalog. 
ers —_—_—_—_—_———— —~ tinge Ni pie ee ention Sc 2.5. S.. Ith RK. Y. 
Som Shadeie Wall and Geilliag Materia Hinge, gate, G. B. Maniove Mention Sci. Am., 12-5-08 : «WILLIAMS BRO Ithaca, Y 
led 44 and ot “ N j Hoisting mechaniam, ( G. Palmer a —- 
tar Y Holder, C. ¢ W illiame 
|, Takes Place of Beth ‘Lath and Plaster ~ ok — a rk _ ~ k sand hook 
} ree detacher ) trunett 
w . Horse detacher, J. Worrell th | e Motors 
Horse releaser, G. W. Morter Oo E ec ric 
| The Beever Mavetactaring ( Co., 238 Perry St., Butialo, N. Y. ite Geet ais eeteste neice tak we Dynamos 
an G. Clammaichella 
Hlose rack Gibb 
Hose supporter, V. Price 2 = P 
Hub. spindle, and axle arm, W. B. Baxter Special Electric Machinery 
Hyd t I ! Achee 
Iiyds urbe mot A A. Low 
Ice cutting apparatus, plate, P. I el , - 
Cedi iecen aaa ne’ tenes You cannot possibly do better than to use ROTH 
Incandescent Iluminant, 0. M. Thowless . . ° 
Incul J. A. Brittor Electrical Machinery. Ask for information. 
Incubat heate H. ft Keller 
ljindex draws urd, fF M. Olson 4,658 
Indicating and recording instrument, W. I 
po How. 904,783 ROTH ELECTRIC MOTORS 
Ink well, J. t. W i 904, 664 | 
Insulating material, G 04,808 27 So. Clinton Street Chicago, II. 
Internal combustion eng 4 562 
Internal combustion engine, J. Hu 004,961 
- Internal combustion motor, M. Berliet 004,671 
Tobacco Flavor Saternal combustion rotary engine, H. Lee.. 904,974 erie 2 ae 
Not Pipe Oder hill, F. A. Strodel 905,113 
ward, H, W Vance 904,736 
Turco- ‘American (ilass ave . mponent, J. C. & J. A.’ ‘Doran, 
‘ weet and clea } reissu 12.888 
neers heum, ul 1 L. G. Woods iM, 665 
tale J. F Stewart 905,015 
1 suxiliary transposing, G. G. Seur | 
904,720 
etional, H. M. Ackley.. 904,591 
brazier’s J A. Shores 905,000 
: ® se rner A. L. Bdwards . 805,061 
f Smoke Ita week and If not sat t andescent, F. W. Erick . — . . . 
sed money will be refunded . +++ 904,609 Write to us and we will refer you to a SCIENTIFIC AMERI- 
Fipe with handsome, durable case, $2.00. Withont “le, arc Hatfield & y ewis 904,532 Mu . P ? 4 
caem G1.58, Posty wate pootanene. : ereopticons, etc., a F. Pat- CAN SUPPLEMENT that will give you the very data you need. 
Sead for PREE Booklet “ Mierony Sours 904,640 " . . . 
cer, C. Wir 904,826 ‘TTENTIFIC / ; “AN ‘PPLE oN) -ticles are w > 
Tureo-American Pipe Co., 372 South Ave,, Rochester, N.Y ov Ee a aia, W4, S2t SCIENTIFIC AMERICAN st PPLEMENT articles are written 
by men who stand foremost in modern science and industry. 
H. P \ Anderser 
cor “apiiting machine, Senith Each ScrenTIFIC AMERICAN SUPPLEMENT costs only 10 
Leather splitting machine, fexible roll ° 
“HOW TO REMEMBER” Stebling & Brenner 905,111 cents. But the information it contains may save you 
Gent Free to Readers of this Publication Ledger plate and knife guard, 8. Ff Martin. 904.547 = . 
Level r W. Clark 904840 hundreds of dollars. 
Liftir Minnict { x — e ‘ e 
| Light Kress Write for a catalogue of SUPPLEMENT articles. It costs 
| Line ing. F. L. B . 
repa nothing. 
You are no greater intellectually than Lig — | . veal , ~~ iy 14.57 ‘4 ° ° 
NF erslocs nese? pire Toons tesnisry Yor [Locks J. R. Fletch toss Act on this suggestion |! 
— faces, names, business details, studies ck, & ph 200), ODS 
versetion; develops will, public epoak yersonality Locor ex t J. That 904,614 
Seed cenup tor Pere Decthel Adertes POTENT. | ToScemotive eine for thi MUNN & COMPANY 
DICKSON EEBORT SCHOOL, 1700 Auditorium Bidg., Chicage | il box rf, J. ¢ 93. 
aati Log C. D. Beet... . 361 Broadway, New York 
Logging appa ley 
| Loom, weft replenishing, N. Demers 
it J ij. Costell J 
| Machine support, W. Wenzel 
Mail bag catching and delivering apparatus 
E. Boyle . 904,676 
Mall bag support, W. H. Tell . 904,658 
Ma catcher, W D. Walton 905,080 
| Ma lelivery cabinet and hea mbined 
rural, J. W Walke 904,740 
| ‘ Ons @ . —-r — — 
Match box, ¢ he nd 14.691 t . , 
M I ‘ J 4, 766 Z| 
M J s 905,081 
M W487 
le eref Ww I Chalfant WHO] 
| hine N 
| ; 14, 006 4 
ne H A 
4 995 
M i nt 4 50K 
i l WwW R 
(Sequel to the Me ; - t Bow S08 r+ -. 
Famous Fencing Meta t. g | Neidet 904.555 
Girl) Metal-w g machine, |} Bocorselski. . 904,926 
Meta mak _ oe x ‘ bodies fron 
| tantalum metal he fractory, W 
| von Bolton 
FOUR | Metallic compound ud producing carbid 
| smelting, E R. Price 
FLYERS Mine roof suppor F. ( Keighley 
| ieerenn and ae articles of glass rna 
mentation of, T. Archer. 
Graceful poses Mixer, A. E. MeNitt ' 
from life; in 13 Molding flask sand hook, A. Kolyoord 
colors. Size 10x1% inc hes, suitable for framing. Molding press, hydraulic, P. Bonvillat ‘ sail 
iasue ol ‘ 2,885 |. 
“THE ONLY WAY” Motor wheel, <vek J. BE. Perillard.... = tae 
—_—— ,_ a ea Mud guard, ) Snowman... of 6h 
to own one of these gorgeous calendars is to Multiply material, apparatus for forming, J et dell 
J. Hinde 905,076 | 
send 25 cents and the name of this publica- Muliispindle machine, G. 0. Gridley... 904.866 
tion to GEO. J. CHARLTON, General Pas- Music leaf turner, W. J. Thillen.. 904,901 
senger Agent, T oledo, St.Louis & Western and J | N#!ling machine attachment, P. I. Billings: | ST. CEORCE TERMINAL z STATEN ISLAND 
“* B ie ** * ** « wo 
Chicago & Alton Railroads, 704 Railway Necktie, D. ©, Mitebell........ccccesas . 904.710 BUILT FOR THE DEPARTMENT OF DOCKS AND FERRIES BY 
Exchange, CHICAGO, ILL. mosis, vaemeatees, © Bt. Higgins. ....:... Soar THE SNARE & TRIEST CO., Genera! Contractors 
‘ tl Baunders ....+es+- . sane , 
Perfect Passenger Service between Newspaper holding device, J. K. Morris... 904,979 Main Office: 143 Li Street, New York 
Toledo, Chicago, St. Louis and Kansas City. Nozzle, spray, A. 8S. Washburn...... 905,082 uban Office: La Leal Building, Havana 
Ni ot tip, W. EB. Bideker......-cceseeerers 904,673 
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—— 
Nut lock, F. M 
Nut lock, J. ©. | 
Nut lock, D. J. ! ; 
Nut lock, aut 
Nut or pipe x 
Nuts, bleaching W : : . 
Oar, bow facing, V¢ ST. oe yee 
as ‘ rR aepenter = 
Ores, treat ¢ 
oven, drying, ‘ . rn R. Polk : 904'643 
Packaging m0 p D. Rollins 905,108 
Packing ~ . to be used in 
Pads. comp, Eg. O Winceklet 904,590 
aes OR . 904,924 
as Foca Mgt j. ti. Wallace. 
I ape ee BEING i b Do man . 
3 reer aes apparatus, re 
ste Lf 
E. Hing Xoo” 
\ 
»p 
Dye 
I D 
prod D. H 
' Pr. We 
fold 
ti w. W. W 
k. T. Bouel 
‘ G. A | 
hes I | 
L. Be 904,598 | 
ru M4534 
ke ] tlood & 
, 905,051 
si i the like 
s ( H. Ben 
904,922 | 
a js type, H. I | 
bas ‘ , 904,748 
Pl naking P. Bonvel a 
De, GAIRER® oc ccccccccetssocesenteses 12,886 | 
Pliers, C. Hille eeeeee een | 
Plow, T. M. M @ ccoceceeseswensoness 00 546 | 
Plow, ( Marvin .....cccccsccccsesecs a i 904,792 
, d sie ed ow A. 
“oo % LURE EIT OPH APO LTO. : 904,637 
W. E. J . ++ 905,079 | 
J. Banlased. «occeckocecdoes 904,565 | 
I Pierce . st eeeeese 904,805 
d grain receptacle, M. L. 
° . .-. 904,584 
Hamilton & Plerce 904,528 | 
ottor R. M. Jordar be 904,617 | 
Press f w paper making, feltless wet, F. M ee 
Chapmatr 905,053 | 
Pressure gage, differenti W. J. Crowell | 
Jr 904.511 | 
Printer’s comy« tich r. Draper 105,060 | 
Printer’s impl W. N. Swain... 904,572 | 
Printer’s quoin, ¢ I Dingens 2 904,849 
Printing apparatus, electrical, M. T. Weston 904,743 
Printing telegraph receiver, J. Burry... 905,126 | 
Propelling & ind other ipparatus on | 
shipboard f air used f facilitating 
the propulsion, protecting, G. Quarnonne ¢ i} 
Pulley, f W. Cunningham oewka bd B85 | 
Pulley, ¢ M. Swanso sf 
Pulley, adjustable guide, E. Croasdale | 
Pump, air compressing, S. Dahlberg.. 
Pump, centrifug ( nt 
Pump, double I Baines 
Pump for mine 8 « 
Pump, hydrauli Ww 
Pump. pressure L. 4 
Radiator, ¢ Safford : 
et bon< is ufacture of, W. H. Williams 
Re fa ner J A. Widner soow 
we fe B. Ohnimus 
Rail joint, S« l Heinrich 
Railway alarr N. Lang 
Railway V . M, Frederick, 
904 525, 
Railway A. M. Jones.. 
Railway tic Weilep ‘ $ 
Railw: G. Mackay... § 
Razor, J. A. Reams, reissue .....6++eeseees 1 
azor frame Gallinek ....ssee6 | 
r . eee ween ennee © 
i s, or the like, safety lock | 
ces ceeeciovee 905.020 | 
Riveti n Bears” ..csevcess 905,109 | 
Road re aller & F arquhar 905,073 | 
Rock ecrushe d R. FORE .-.secceedeveess 904,946 | 
Rope feeiaes “a Anderson. ...+..++ 904,747 
Rope tie, 0. Cooper 904,843 
Rotary. engine, ( A 904,749 | 
Rotary engine, Hoa 904,781 | 
Rotary swi - I J. Russell ..ceccscoeces 904.897 
Rubber footwear 8 905.106 | 
Rubbing ove J 905,055 
Sash weight 904,519 
Sash weights 904,958 
Sash window 905.064 
Sawhorse, O 104.988 
Sawmill dog 905.040 
Sawmill pow Re 904 206 
Scoop, ash, R. B 904.756 
Seoop board 905.086 
Screw propeller 904.656 


Seal, bottle 


( 
Seal lock, H 


94,825 
904,607 





Semaphore mechanism, electrically operated, 

J. F. Webb, Jr 4,741 
Sewing machine, F. English 904,854 
Sewing machine, bale or bag, A. vor Has 

perg 904.531 
Sewing mac hines, feed point or awl for shoe, 

E. E. Currier . ‘ 904, 004 
Shade and curtain bracket, combination, W 

. Bantly ° 904,920 
Shade fixture adjustable window, J Dd 

Perrott 904,641 
Shade fixture, window, A. Holmes . . 904,536 
Shade holder, J. H. Dale — 904,761 
Shears holder, H. I Kocher 904,968 
Sheet metal. rolling. C. B. Cushwa 904,605 
Ship, aerial, F Bollhorn 904,930 
Shoe display form, C. F. Partridge 904,689 
Shoe heel and toe beating up machine, J 

DE «<csscevaneeaweead seeces 905.004 
Shoe rack, W. (¢ artier i] 


Shoe tree or form, S. M 
Shuttle, 8. Kendrick . 
Signal. See Train order signal 
Signal apparatus, E. B. Dailey 
Signaling sy n, G. Babeock 


“Hamblin 





Signaling system, electric railway 

gess 8 
Skate tire, roller I. Wanta 5,08 
Skirt holder. H. H. West 7 
Slicing machine Ww M. Miller x nae 
Smoke and dust lector. W. F. Diem.. 904,941 
Snap fastener, W 3. H. Dowse i 904.517 
Soap and making soap, C. Ellis 4,520 
Sele, ventilating, H. Otterstedt - 904,891 
Speed indicater and recorder, F. F. Uehling. 904,660 
Speed indicator, synchronous, A. E. Griffin. 904,693 
Spike, L. L. Sessagrant ET MP SLA 1 904,814 
Spoon, eutting, H MeCoy sossece Se 
Sprayer, ‘hand, E. R. Richards coecsccses SE 
Stake, supporting. J. O. Ford 904,769 
Stamp affixing machine, Gilbert & Tabler.. 904,948 
Stamping machine, box. R. Schilling .. 904,811 
Starting device, A. E. Nelson . 904,799 
Steam he ating system, C. T. Ammon 904,499 
Stirring mechanism, J. J. Stebling . 904,655 


Stone, artificial, 8. W 


. 904,922 
Stove burner, 


904,813 


Berglund 
J. T. Seollard 


gas 


Street number indicator for houses, A 
Goldbard ; 904,773 
Surzeon’s needle holder, A. IF. Sether...... 905,007 
Surgical appliance, M. R. Cutting. 904,760 
Suspender attachment, J. Hauser 904,955 





Table leaf support 
Tack driver, 1). A 
Talking machin: 
Talking machine 


905,026 
905 004 
904,523 
905,082 


Tritch & Mc Cauley 
Sawyers . 
sound box, A 
sound box, A 
Tank seamless lining 






" Fische 
Junod 





Burr & Gibbs.. 
Telegraph repeater, L. B. Cecil : 
Telegraph systert. 8. D. Field - 
Telephone annunciator and jack, H. Tide- 
man / 904.902 
Telephone | system, H. G. Webster 94.583 
Telephone system. F. W. Dunbar 904,850 


mperature indicating instrument, A. N. 





PERE ey : 904,558 

Temporary | binder. ie eee 904,543 
@ finishing machine, silk, D. H. Hay- 

Shc ccosevedsseubelntesencss 49s . 904,869 








make a business 


if you were sure of success? 


There are countless openings at the present time for men with limited 
capital in the new towns in the Dakotas, Montana, Idaho and Washington, 


along the PACIFIC COAST EXTENSION of the 


Milwaukee & St. Paul 


Railway 


This new line is now open as far west as Butte, Montana. 
the next year the entire line will be completed and in operation to Seattle 


Chicag 


and Tacoma, Washington. 


Investigate the openings. 


infancy, w 


F. A. 


ill be well repaid. 


DESCRIPTIVE BOOKS FREE 


MILLER 


General Pass. Agent 
CHICACO 


EER « | x 


Pi Ao igo 


Seal ‘ 
‘ ile i hl ool ou 


LA 


PACIFIC COAST EXTENSION—CHICAGO, MILWAUKEE & ST. PAUL RAILWAY 


Business Chances 
in New Towns 


Would you investment in a prosperous new territory 


The persons who locate in this new country. 
to engage in commercial or other lines while its development is in its 


ate 


ZN 


we Ni nts Q 


[es 


i 
AR Cet NS Ee 


Hi 








O 


Within 


CEO. A BLAIR 
Ceneral Eastern Agent 
381 Broadway, NEW YORK 











MEDAL OF HIGHEST AWARD 


JAMESTOWN EXPOSITION 
Add TONE to Your Stationery in the 


OFFICE, BANK, SCHOOL 


using only Wasbburne’s Patent 


“0. 


There is genuine pleas- 


ure in their use as wellas 
Perf. 


Handsome Compact. 
At all Stationers Send 1c for om hea 
booklet 


of 50, assorted sizes. Illustrated 


Liberal discount to the trade. 
THE 0. K. MFG. CO. Dept. X Syracuse, N.Y N° 18 











or HOME by 


99 PAPER 
FASTENERS 


free. 





First and Original Motor Buggy « 
$250 “SUCCESS” AUTOMOBILE 


Practical, durable, economical 
and absolutely safe. A _ ight, 
strong, steel-tired Auto- Bemer. 
Suitable for city or country use. 
Speed from 4 to 40 miles an hoar. 
Our 10908 Model has an extra 
powerful engine, patent ball- — 
ing wheels; orige, $275. Also 
$25.00 extra. 


SUCCESS AUTO-BUGGY MFG. 


Write for descriatteHteracre, 
ee oo Ot. 






Rubber Tires, 
Address 
Louis, Mo. 





Don't Throw it Away 


They mend all leaks in al! a 


copper, graniteware, hot water bags 
josolder, ——— Tivet, Any one 


can use them; fit an 
in use. Send for rsam ie 


Mig. Go. boxt 





‘ace; two million 
kg. 10c. Com 

Avents wanted. 

jterdam, N.Y. 








[A Clean Shave 


Your new blades all need str using. Not 
ten coco or ean a 
“Why me 9 ‘our face with pagent . 


continue to throw away Caton 
resharpen all your dull blades in a few mo- 





uml. &. GAYLOR, Aliston, Mass. 


THE puiTEBNAL WORK OF THE 
Wind. By 8. P. LANGLEY. A painstakirg discussion 
the nA 2 authority on Aerod ayamies, of of a subject 
of value to all interested in . 
AMBRIOAS SUPPLEMENTS 946 and 4 
y mail. Munn & SnDeny, Q i Broadway, 

New r York City, and all newsdealers 


Patent and Manufacturing Rights 


on invention for clearing 
clogged closets, washbow!s, 
sinks, ‘laundry bowls, ete: 
Article retails for $4. One 
application prevents tearing 
out expensive plumbing and 
more than saves initial cost. 
Owner has other large busi- 
nesses and cannot push this 
exclusively. 

Article now selling. Send 
for booklet and full infor- 
mation, 


Langer Mfg. Co. 


202 Colonial Arcade Cleveland, Ohio 








































8 all w we,wa 
Tha ts w 


—or a lot of tree 
ad. Nor do we 
in a week, 


stamps for pertfolle 


$42 Garfleld 


00 YOU LIKE TO DRAW? 


Bat if you are anxious to 

develop your talent with a successful car- 

toonist, so ms cvn make 
is preten 


lesson plate and let us explain. 
The W. L. EVANS SCHOOL OF CARTOONING 
Bidg., Cleveland, Obie 


nt to kn 
give you any gr 
staff if you answer aed 
claim to make you rich 


money, send & 
e, with 6 cents in 
of eartoons 


and sample 








Architects and Builders should investigate 


EVANS “CRESCENT” EXPANSION BOLTS 
With Double End Grip Expansion 
Constructed on new 
Hines. Grip at both 
@nds and on all sides. 





Agenctes {n all large cities. Patentes and sole manufacturer 
¥. H. EVANS, 696-614 Kent Ave., Brooklyn, N. ¥. 















‘pumps and engines, 


Why It Pays to Buy Sea Lion 
Leather Belting 


First cost and maintenance cost of | belts 


gin with, but it laste « 
more than make up tor the in'tial 
Lt you require » belt that will proche live 
— conditions such as lesking 
pipes or flooded wher! pis 
umidity of a warm climate 
tions that + 


Guaranteed Waterpreof 


Leather Belting 


Is the enly kind you car afford to buy. 

We cut ie trom thee choicest oak tanned hides on the 
market—using only center stock. Fvery proosss tn 
the making is done with utmost th 
care, The are joined Ly our own pre 
ment under 3,000 Ibs, hydraulic pressure to the square 

u could tear the leather sooner than 
any teusile strain. We sell 
under a guarantee — 
siace on our Oak 
elting and that means every foot is guaran tev! 
and that we will repair or replace any belt defective 
in stock or workmanship ; and in adil on to the above 


Of Siher weter 0 laps Pgeinet opening Up on asoorn. 
or steam, 
7 of Reliance, Sterling, 





J 
ee od We 
will adv pou send 


you s book on belting. 
Chicago Belting Co. 
14 So. Green St., Chicago 


Brane. New Orleans. 
Philadelphia, Portland, Ore. 





. 7 y 
ROTARY PUMPS AND ENGIN ES 
Their Origin and Development.—An important series of 
papers giving a bistorical resume of the rotary pamp 
and engine from 1588 and tliustrated with clear draw- 
ings showing the construction of various forms of 
3 illustrations. Contamed tn 
{UPPLEMENTS 1109, 1110, 1191. Price 10 cenis 
cach, For sale by Munn & Oo. and all newsdealers. 


The INVENTOR'S UNIVERSAL ECUGATOR 


TELLS ALL ABOUT PATENTS, HOW TO SECURE 
THEM. HAS 





600 MECHANICAL MOVEMENTS 
also 50 PERPETUAL MOTIONS 


Bvery inventor should have 4 copy. Price 81.00 
by mail. 


F. Dietrich Ouray Bldg. Washington, 0. &. 
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Classified Advertisements 


Advertising in this column is 75 cents a line No less 
than four sor more than ten lines accepted. Count 
seven words to the line. All orders must be accom 
panied by a remittance. Further information sent on 
request 

READ THIS COLUMN CARBFULLY.—You will find 
inquiries r certain classes of articles numbered in 
order. If you manufacture these goods 
write us at once and we will send you the name and 
address of the party desiring the information. There 








~~ uO harge for this serv 
necessary te give the number of the inquiry. 
Where manufactorers do not respond promptly the| 


inquiry may be repeated 
MUNN & CO, 








BUSINESS OPPORTUNITIES. 


WANTED.—Man with small capital to take charge of 
territory for merchandising business; write for par- 
tioulara Pope Automatic Merchandising Company, 
f = Exchange Bank Bullding, Chicago 


inauiry Ne. S687. 


ROUSINESS BOOK FREE. Tells how you can secure 
the ctusi working plans, the money-making systems 
2 hemes and short cuts of 11? great, big busiz ow men. -to 
increase your salary—-to boost your profits. 
System, Dept. 177-4 Wabash Ave., Chicago. 


Iinqgeiry Ne. 8735.—For parties making a still for 
if extracting alcoho! from saw-dust. 


Wanted to buy motor plows, 








Book is free. 


the purpose 


CAPITAL WANTED to manvtacture automobile and 
marine engine accessury of established reputation. A 
ompetent engin has machinery and contracts pend- 
ing to the value of $50.00 subject 'o possibilities of de 
livery Saies cuacanteed. Kxceptional opportunity for 

re OF mare parti * having $5,000 or leas to invest. - 
dress C. F. , Room “8, 1876 Broadway, New York. 





PATENTS FOR SALE. 


FOR SAL@.—Torner fireproof shutter, U. 8 Patent 
No 6.17%. A device constructed of two thicknesses 
of gaivanized sheet steel corrugated and built over a 
tee-iron frame. Light, durable, attractive and cheap, 
ahi easy to manufacture Eagle Cornice and Sheet 
Metal Works, Tampa, Florida 


Inquiry Ne. 8779 —For parties manufacturing 
ga4, casoline, steam engines and boliers; also packing 
end mineral wor steam supplies, iron and lead pipe, 
power transmission machinery and steam fitters’ tools. 


: oe SALE —Patent No. %1.0066.—A machine for sepa 
na ground peas from the vines. For information 
bv as William 8S. Pope, Sneads, Florida. 


inquiry Ne. S787.—For partics who manufacture 
mt -gut 


FOR SALE.—Complete shipping tag, wire or string 
fastening attached, always ready also roof scaffold 
ot. secure without nails. G. C. Carman, 8t John.N.B. 


Inquiry No. S84°2.—Wanted to buy annealed giass. 


FPORBIGN PATENTS fur meritorious and valuable 
Inventions negotiated upon a contingent basis Ab 
solutely no fees accepted References given and re- 
quired. L. Heary, Ml Broadway, New York 


Iaquiry Ne. SS844.— Wanted to buy inkstands, 


PATENTS WANTED. 


WANTEL information regarding good patent 
which would be money maker Only inventor, who 
web to sell outright or on rovalty basis, need answer. 
Give price and brief description L.. Darbyshire, Box 
MO A. Rochester y 


Inquiry “eo. S846. 
butcher hand saw. 





Wanted to buy an electric 


HELP WANTED. 


LOCAL REPRESENTATIVE WANTED.-—Splendid 
inex me assured right man to act as our representative 
after learning our business thoroushly by mail. Former 
ex perience 1ecessary All we require is honesty, 
ability, ambition, and willingness t« learn a lucrative 
No soltictting or traveling This t*« an ex 
eeptional opportunity for aman in your section to get 
imto a wa paying basineas without capital and become 
independent for life. Write at once for full per 
tioular Lddress The National Co-operative Real 
Bstate Company, Dept. 378, Washington, Cc 


Inquiry Ne. SS847.—Wanted laundry tubs 





bust nese 


MEN WANTED QUICKLY by big Chicago mail order 
house to distribute catalogues, advertise. etc. 5 a 
week. 70 expense allowance first month. No experience 
required Manager. Dept. 73, 38) Wabash A ve., Chicago. 


Seqatry Ne. SS48,— Wanted to buy rust proof 
metal for parts of wash tubs. 


FOR SALE. 


4 GRAY IRON FOUNDRY, fally equipped and in 
» ration. on account of the death of the managing 
partner. is for sale. The foundry is &) x 150 ft., solid 
eriek wails and tron truss roof, bay on the east side, 
1) x 4 ft.. eased for core room, an addition on the west 
tok walls, partitioned off for cupola 
n. motor room, cleaning aad skinaten room. A brick 
pattern house, 0 x &) ft., a frame office, 4 acres of janc 
and aeide track loeated on the Soo Line, Minneapolis, 
Minn. Wor particulars address Mr. W. L. Chapin, at 
torney for the administratrix, New York Life Bldg 
St. Pan!, Minn 


in wiry No. S848. Wanted addresses of Canadian 
maker ra of riffe sights 








LISTS OF MANUFACTURERS. 


COMPLETE LISTS of manufacturers in ali lines sup 
plied at short notice at moderate rates. Small and 
apedta!l liste compiled to order at various prices. Es- 
timates should be obtained in advance. Addrees 
New York 





Munn & Co., List Department, Bux 7 


Inquiry Neo. SS50.—Wanted to buy machinery for 
making canvas gloves or mitts. 


A LIST OF 1500 mining and consulting engineers on 
carda A very valuable list for circularizing, ete 
Price $15.0 Address Munn & Co., List Department, 
fox TS, New rk 


Inquiry Ne. S851. Wanted to buy machine for 
weaving w “len lath a wire togetbe 





MISCELLANEOUS 


UNITARLAN LITHRATURE, including sermons and 
weekly publications, sent free. on applic ation to Miss 
Peck, 06 George Street, Providence, RK. I 

Jeqairy Ne. S852.—Wanted to have made a con- 

brass or copper reflector with focus of four or five 
feet 


Inquiry Ne. SS856.- Wanted a machine or grinder 
for reducing soft wood refuse to a fine dust 


inquiry No. SS5S. 
machi 


Inquiry Ne. SS59.—Wanted to buy steel gray 
paint suiiabie for gasoline engines 


wiry No, S860. 
arinding, Washing and drying gum chicle 


Wanted to buy comb cleaning | 








tnquiry Ne. S862. — Wanted to buy a feather | 


mllow ventilator, 
Inquiry Ne. S863.--Wanted to buy machine to 
separate pooan puts Into sizes and dust the dirt off. 


Jegaiey Neo. SS864.—Wanted manufacturers of me- 
cha i noveities, 


Inqairy Ne. SS65.— Wanted to buy 
cookers. 


soqusey Ne. SS67.--Wanted to buy plant for dry F 


lean'r 


aati Neo. SS6S8.—Wanted to buy nickelgjd for 
battious 


In every case it is) 


Wanted to buy machinery for | 
| 


freless | 


| Dost s and phoes, leather 
| ery Co, 


Inquiry Ne. S869. Wanted to buy straw making 
machinery. 


Inquiry Ne. SS870.— Wanted to buy incandescent 
kerceene burners, 


Jnquiry Ne. 8871.—Wanted to buy chimneyleas 
kerosene burners. 


Inquiry Ne. SS7'2.—Wanted to bay a ball nozsle 
puzzle 


Inquiry Ne. SS73.—Wanted to buy « portable 
shower bath. 


Inquiry No. SS74.-For manufacturers or im- 
porters of metai known as “ Kaiserzium.’ 


Inquiry No. 8875.—For makers of chain, also 
forged tron hinges. 

Inquiry Ne. 8S876.—Wanted to buy wood rolls i 
inehes ip Tramoter and 8 inches jong, with iron journals 
4¢ inch in diameter, suitabie for wringers. 


Inquiry Ne. SS77.—For manufacturers of convex 
giase for pictures. 

} nquiry Ne. S878.—For factory making paper out 
of peat. 

Inquiry Ne. SS79.—For the manufacturers of 
steam air pumps such as are used on the Conrad steam 
cars. 

Inquiry No. SSSO0.—For manufacturers of portable 
shower batbs. 


Inquiry No. SS8S81.—Wanted to buy about forty 
second-hand enclosed arc lamps for direct & ampere 
current. 

Inquiry No, SSS82.—Wanted to buy a second-hand 

horse power, single phase induction motor 105 vult, 

cycle. 

laquiry No. SSS3.--Wanted to buy new or second- 
hand. com plete carbide of calcium plant 

Inquiry No. 4,—Wanted to buy second-hand 
“Gammeter Multigraph.” 





Tie making machine, wall, J. H. Rau...... 904,563 
Tile molding apparatus, glass, E. D. Mooney 904,795 
Tire tightener, e «& M. Geo BOBcoccccccsece 904,993 
Tires, composition for preventing leakage 

of air through puncture in a 

Rogers & Myers ssa 
Tobaceo pipe, J. Monson . 
Tobacco stripper, T. P. Ford .... 
Tobaceo substitute, masticable, ( 
Tool case, hand, ©. Madeira 
Tool handle wedge, J. W. Hair 
i holder, C. B. Bown ...... 
wl holder, H. Vogel .......... 
Tool, impact, ©. B. Richards 904, 724 to 004, 
Tool, pneumatic impact, G. L. Badger 
Tool, punching, T. MeGrath 
Tool, staking, F Rk Cunningham { 
Tool, stone working, Greve & Richards.... 
Tooth, artificial, F. D. Case ° 
Toy, J. Lexow 
Train order signal, L. H. Van Zandt . 
BrameGer, 6. W. TOMES coccsccccccccccces 

















Transom operator, G. H. Lawre BOB. cccce 904.973 
Trap, M. Engstrom ° eeees 904,608 
Trap, B. A Martinson ........ .. 904,706 


Trench digger carrier, F. R. Batchelder, 
ri 


4.596, 904,507 
combination 


Trolley and telegraph pole, 


Hackett ........ 904,952 
Trolley wheels from jumping, device to pre- 
vent, W. O. Lane ee ° 904,541 


Truck, car, B. H. Benners 04,670 
Truck, transfer, G. P. Baldwin 1 
Tub trap, rinse, W. Koenig 

Turn table, piano, Sullivan & Ring 
Twine holder, J. M. & R. E. Pinegar 


Typewriting machine, E. B. Barney 

Typewriting machine, W. C. Farnum | 
lypewriting machine, J. Felbel ........... 
Typewriting machine, H. W. Merritt.. 

Typewriting machine, H. L. Wagner...... 





Oppenheim. 

Ferguson | 
904,857 to 904,859 

McKeever 904,982 | 


Typewriting machine, J 
Typewriting machine, H. C. 





Typewriting machine, L. A. 982 | 
rypewriting machine, H. H. Steele ... 905,013 | 
Typewriting machine, J. C. McLaughlin 001 
Umbrella repairing device, E. H. Stoddard 16 
Urinary apparatus, V. D'Incognito .. . 004,042 












Valve smergency, O. Penn 904,985 
Valve r hydrocarbon lighting systems, M 
W. Pitner 904,987 


Valve, piston, Christman & Johnson Ww 839 
Valve stuffing box, engine, J . 
Vehicle, J. K. Kendrick 904,703 
Vehicle cushioning device, Carpenter & Kis 








sell } es 904,837 
Vehicle gear, J. D, Weekes oscecseees 904,822 
Vehicle, motor, W, Y. Donahoe ....... «+++ 904,687 
Vehicle, self-propelled, C. Richter.. . 904,998 
Vehicle transmission gear, motor, H. T. 

Hansen . . ..«. 904,868 
Vehicle trucks, suspension of railway and 

tramway, B. Peekham .. coeseee 904,720 
Vehicle wheel, M. Jeachimi, Sr ; 904,876 
Vending apparatus for cigarettes and the 

like, coin controlled, J. Sahlin... .. 906,008 
Vending machine, R. J. Morrison ‘ 904,798 
Ventilating device, J. W. Farley ' 004,767 
Ventilator, H. Shiamowitz ‘ 906,008 | 
Vibratory apparatas for ear treatment, E | 

Meyer oe : 904,632 
Wagon, dumping, A, Maxwell ° 904,783 
Wall, partition, W. J. Perkins 905,006 


Washing machine tubs, wringer box or tray 
for, W. H. Voges ecccccecsosce f 
Watch, stem winding and setting. W. E. 
Porter 
Water closet howl, C. H 
Water elevator, A. Haas 
Water heater, L. D. Lovekin 
Water motor, J. P. & H. P 
Water supply system, J. T 
Watermobile, P. McDermott ‘ 
Weed cutter and puller, combined, H. 8 


Rollins ........ 
Shevlin 
Lemon 








Wimmer ° 905.089 
Weighing machine. T. 8. B. Parnall coces GE 
Welding machine, electric, W. M. Fulton 904,771 
Wells, grappling, bucket for cleaning, A 

Burrows ... 904,689 
Wheel. See Car “supple mental wheel. 

Wheel grinder, band, P. A. Cazes. coeeses 904,509 
Wheel guard or fender, C. " Moss een 904,980 
Wheels, antifriction thrust bearing for, W. 

J. Treveemter ..ccccccccssssccccccscecse 904,575 
Whip snap fastener, P. B. Gold ........... 904,610 
Whirlpool, artificial, W. W. Devore ........ 904,848 


Winding, spinning, and twisting machines, 
bobbin and cop builder for, J. 8. Berard 905,049 











Wire bed bottom fabric, C. H. Halstead, 
904,611, 904,612 
Ww ' ket or holder and insulator, I. L. 

Edy ds ee 904,045 
Wire lamp or grip. Glass & Vint........ 904 863. 
Wire fasten t. A. W. Burbury ceeees 904,506 
Wire stretche Ww. ¢ Richardsor 904,997 
Wire cteatehot und wagon jack, ‘combined, 

G. Boyes 905,062 
Wiredrawing block, H. B Humphre Pocovece 906.077 
Wiredrawing machine, ( 4. Carlson. 904,836 
Wood, apparatus for use in treating, 8. 3 

WME wos cccsccccccccccccsccesscess 904,589 
Wrench, T. W. Harber 904.954 
| Wrench, J. G. Swallow 905,116 
Wrench and tool holder, J. D. Heck.... 905.070 | 

| Yoke center, neck, H. H. Bromley 904,934 


| 





TRADE MARKS. 


Abrasive materials, certain, Marshall-Wells 
Hardware Co, «0... .ccececeeeeeecees 
Reer and ale, W. Albrecht .......+++ 
Belting, machinery, New Jersey Car Spring — 
Rubber Co. .. 7 
and packings, BE. C. Atkins 
ncosccectecteanaees 71,404, 71,465 
Bib and faucet handles, Guit-ctoctas. H. 
Mueller Manufacturing Co.......++.-++> 71,492 
| miacking or dressing sur *, preparations 
ft BH, JORMSON .....ssesceesesecsees 71,381 
ots and shoes, leather, L. J. Evans...... 71,435 
United shoe ‘Machin: 
1,456 to 71,458 | 


1,386 
1 


Beltings, bose, 











—= 





ESTABLISHED 


MACHINERY. 





=a 1. P. MORRIS COMPANY 7 


PHILADELPHIA, PA 


STEAM AND HYDRAULIC TURBINES OF SPECIAL DESIGN. . ~~ fier PUMPING 
SPECIAL HEAVY MACHINERY 


LAND AND MARINE BOILERS 


BRASS AND BRONZE CASTINGS. 


INCORPORA’ 


IRON CASTINGS UP TO 60 TONS 








Superb Holiday Gifts 
for Gentlemen 














ELKIN PIPE 


Formerly called “A-C” (Anti-Cancer) 


Prices 
Popular grade and brier nickel FOR HOME USE 
mounting 
Special selected eles, "solid Extra cooler to be 
silver mounting - 2.59 imersented between 
Virgin brier (cased), “solid bow! and stem given 
silver mounting - - 5.00 free with each pipe. 


Meerschaum (cased), solid 
silver mounting - 

Meerschaum (cased), solid 
gold mounting - - 25. 


No Saliva in Stem 
No Poison _in Mouth 
t Tongue 
Absolutely 
Impossible 
Free Cool 










Dept. Al 


=i” 


SCREW CAP Price $1.50 
prepaid 


Discounts to Old Customers 








To purchasers of 1‘ 04 - 25 per cent 
1905 - «+ 
1906 Sa 
1907 - » 3 


ELKIN PIPE COMPANY 
25 W. 42d St., N. Y¥. City 








STEAM 
YACHTS 


STEAM ' 
BOILERS 


STEAM 
ENGINES 


NAPHTHA 
ENGINES 





Gas Engine & Power Go. and Chas, L. Seabury & Go, 


(CONSOLIDATED) 
MORRIS HEIGHTS, NEW YORK CITY 


DESIGNERS, YACHT BUILDERS and ENGINEERS 





SPEEDWAY GASOLENE ENGINES 
SHALLOW DRAUGHT BOATS A SPECIALTY 


VESSEL CONSTRUCTION 
Send 10c. Stamp for Catalogue 


MOTOR 
LAUNCHES 


STEAM 
LAUNCHES 


NAPHTHA 
LAUNCHES 


SAILING 
YACHTS 


WOOD OR STEEL 








The National 





Aeronautical 
Magazine 







Send a siollar to [ awson 
subscription, which includes the November N umber and a cloth-bound copy of 
“ Born Again,” Free of Charge. 







Keep In 

Touch With 
Aeronautic 
“Doings” 











Read “FLY.”* It deals with 
things higher up. Brim full of interesting articles 
relative to mechanical flight. 

& Kelley, Publishers, Betz Building, Philadelphia, for s year's 








20 YOU HAVE KNIVES TO GRIND, SILVER 
TO POLISH. SMALL TOOLS TO OPERATE 
WASHING MACHINES OR WRINGERS TO RUN?’ 


LET THE RED DEVIL 
WATER MOTOR DO YOUR WORK 


Attached to any water faucet will develop 
up to 3 Horse Power according to size of 
pipe and water pressure. Only perfect 
small motor made. Improved bucket 
wheel construction. 6-inch Motor for 
Mechanics, Butchers, Grocers, smal! tools 
and Washing Machine, ! \y H. P.on &% inch 
pipe, 80 Ibs. water pressure. Net 
price $5 cash with order. 

4-inch Motor for grinding, polishing, 
fans,sewing machine, Doctors, Dentists, 
Druggists. Net price Motor with Pulley 
$2.50; with emery, buffing wheel, silver 
polish and pulley 63 ith order. 
Mouey back for any reason. Send for illustrated eata- 
log. Order your moter Xmas from dealer or from us. 


DIVINE WATER MOTOR Co 
UTICA, N.Y 















OEP'T i2 














Load your blasts with 


Aetna Dynamite 


And Fire with 
LION FUZES 


Manufactured by 


The Aetna Powder Co. 


143 Dearborn St. 
Chicago :: 88 




















A Home Made 
Alternating 
Current Motor 









EAD SvupPLEMENT 1688 for a good, 
R clear article by F. E. WarD, EE, 
on the making of a % horse power 
alternating current motor. The motor cai 
be constructed by anyone of ordinary skill 
in the use of tools who has access to @ 
screw-cutting lathe with a swing of g inches 
or more, The motor is designed to rum om 
the 100 to 120 volt, 60-cycle, single-phase 
alternating current circuit, now in wide 
spread use for the lighting of dwellings. 
The motor will drive a 16-inch brass fan, 8 


small lathe, or a 50-watt dynamo for generating direct current for charging storage 
batteries, and in fact will do almost any kind of work that can be done by one-man 


power, 


Order from your newsdealer or from 


MUNN & COMPANY, 361 Broadway, New York, N. Y- 


= 











Scientific American 423 











1 
Boots, shoes, and slippers, F. Valdes & Co 71,450 
Butter. Watson & Aven 71,417 rt 
sntaloups, H. H. Hawkins T1377 
Carbon paper and typewriter ribbons, Mittag | 
& Volger ° 71,447 | , 
Cement, aluminiam pipe, A en Coe.. 71,463 | 
Cigarettes cigars and tohaceco, Maspero | 
71,493 
: 71,494 
" cigarettes Cayey 
Caguas Tol co ¢ 71.400 
Cleaning and renovating apparatus and parts 
theres wf, Electric Renovator Manufactur y 
=z | j 11,375 WITH 
| Clo th, rubber, and leather shoes, National TRace 
Shoemakers 71,450, 71,451 
| Coffee, blended, Aroma Coffee Co.. eas 71.370 
| Coffee, blended, R. C. Williams & Co.. 71,418 
Collars, Hall, Hartwell & Co 71,442, 71,445 
f Cotton piece goods, printed, Neuss, Hesslein 
RI 7 rie 
Cutlery and tools, certain, Marshall-Wells 
Hardware Co 71.387 
BRIDG Cutlery, certain, Stephen Richard Co -. 71,415 
Dental cream, Colgate & Co 71, La) 
Dolls, rag, Bach Bros, & Katzenstein 71. 
MARTINS FERRY, 3 Dyspepsia remedies, muther Seigel’s Syrup — 
Co 71,448 
Opposite WHEELING, WEST VA. Earthenware porcelain majolica, or clay 
iad ee articles, Wachtersbacher Steinguttebrik 71,487 
Foods, certain, Kahn-Beck (¢ : 71,382 
Foods, certain, Richardson & Ro bbhins Co . 71,412 
Fruits and vegetables, canned, H. K. Fooks 
& Co . 71 i 
Fruits, preserved, A. A. Kearns 71,383 


ENGINEERS 
MANUFACTURERS 
CONTRACTORS 














The Dean removing scale from the tube of a 
water tube boiler. 


STOP THOSE BOILER 
ROOM TROUBLES 


Increased fuel bills, loosened and burned- 
out tubes, curtailed boiler capacity are due 
to x ale 


The Dean Boiler Tube Cleaner 


removes scale from the tubes of water tube 


and condensers. Loosens 





€ t vibration. No scale too 
hard or tet it to remove. Cleans 
0 to 30 tube yur. Removes the soot 
n the same operation. Operated by steam 
air. It is the one tried, proven and per- 
fect scale remover. In use in over 8,000 plants. 


References in all countries. Guaranteed to 
nay for itself in six months’ use. Write for 
rcular No. 130. 


THE WM. B. PIERCE CO. 
339 Washington Street, Buffalo, N. Y. 





The Dean removing scale from the tube ofa 
return tubular boiler. 



























Grease, axle, Belknap Hardware and Manu 
facturing Co 

(jum, chewing, ¢ H. Stewart 

Hammers, trip, L. Mayer 

Hats and caps of cloth, wool, felt, fur, and 
straw Keith Brothers & Co 

Ilats, felt, Fay-Gorman Co 





WRITE US 


THE WM. J. OLIVER MFG. CO., Knoxville, Tenn. 
































Hats, straw, G. George 
Headlights, R. J Iletz Co 
Hose, fabric Eureka Fire Hose Manufactuc 
ing Lo . 
| Hlostery, A. B. Andrews Co 71,419 to 
Hosiery, Bell Hosiery Co 
Hosiery, Burson Knitting Co... 71.429 
Hosiery, Davis Hosiery Mills 
Knives and steels, butchers’, I Dick 
|} Lamps, gas burning vehicle, R. “. Deitz 
| 71,478 
| Lamps, oil burning, R. E. Dietz ¢ 
Laxative medicines, Wm. H. Clark 
Leather and fabrie gloves ten Strauss Co 
Liquor known as Mezcal Tequila Mezcal 
] Tequila Distillery Co 71,393 
cks and padlocks, door, Hibbard, Spence 
| Bartlett & (« 71,470 
Matches, safety J A. Hunt 71,471, 71,472 
Medicated salt for feeding to animals, B 
R. Bonney 71,428 
Medicines, certai: It Bob Medical Co 71,434 
Metal articles ertain, Marshall-Wells Hard 
| ware Co 71,389 
| Metal, babbitt, G. E. Sovereign 71,496 
Milk condensed Mohawk Condensed Milk 
| Co 71,504 
| Nor icating tonic made from malt nd 
| . 5 Ihlenburg 71,378 
j Oil e, ¢ Ebrat 71,374 
Oysters, canned, A, Booth & Co 71,364 
| Pails sheet metal, S. W. Milligan 71,475 
| Pa nters’ materials, certain, A. Wilhelm ¢ 
| 71,365 to 71,367 
Pants, men's and youths’, Sweet, Orr & Co 71.404 
Paper bags, Eagle 71,466 
Paper, tarred and building and 
fing, Maurice ‘ 71,474 
| Pet and) =pencil rhe mbined 
| I t. Wells 71,461 
| Pens, fountai Mabie fodd & Co 71,446 
Pevcils, lead and colored, E. Fabet 71,436 
Perspiration absorbent \ i Hipple 71.44 
Photographic developers and accelerators, H 
Ss Wellcome 71.460 
Pills, laxative Mother Seigel’s Syrup ¢ 71.440 
Prints, certain, E. G. Soltmann 71.414 
iP Spi tubricator, Phenix Lubricator 71.3097 
strops, R. W. Sunasack Co 71,411 
for diseases of the generative j 
gans, Arent Bros. Medical (*« 71 1z2 | 
Remedy for rheumatism, A. ©. Fraley 71.439 | - 
|} Remedy for venereal diseases, Floyd Bros 71,428 | 
Rubber roofing, Seinscheimer Paper Co 71,481 | 
Rubber roofing. Hibbard,” Spencer tartlett | 
| 71,649 
A Booth and Co 71,488 
ine knives, Simonds Manufac 
, 71,41 
sections ertain hinged I Oo } 
71,468 
pillow cases, H. W. Baker Linen 
cer 71,441 
| Sheets and sheeting, waterproof, BE. A. Arm 
strong 71,42 
Shells, loaded, Union Metallic Cartridge Co 










» ah ‘Many Years of Careful Discrimination 


In SELECTING itineraries, 

In PROVIDING a steamer with unsurpassed 
facilities for cruising, 

In EXTENDING to our patrons the greatest 
comforts and luxuries, 

In ELIMINATING every feature which ofier- 
ed the slightest inconveni- 
ence, have made famous the 


“Moltke” Orient Cruise 


The S.S ‘‘Moltke’’ leaves New York January 
28, 1909, on an 80-day cruise, visiting the 
MEDITERRANEAN The HOLY LAND 
The ORIENT EGYPT, Etc. 
The cost is from $300 upward. 
Also cruises by ihe twin-screw cruising 5.5. 
‘‘Oveana’’ to the 
West Indies Venezuela 
Spanish Main Panama Cana! 


Leaving Jan. 23 and Feb. 27. Wdays. $150 and up. 


Send for illustrated beoblet, 
describing these and other cruises. 


Hamburg-American Line 
omburg. -American Bidg., 41-45 Broadway. New York 


Boston hiladelphia Chicago St. Louis San Francisco 
: VE T We gine META! 
LET US BE YOUR FACTORY | INVENTORS sricincries oar esis 
STAMPINGS, MODELS, EXPE WORK lowest prices. Send perfect sample for — 
CHE GLOBE MACHINE AND STAMPING co E EE. 


170 Hamilto zi veland. @ low estimate and _ best ., advice 


THE EAGLE TOOL Dept. A, Cincinnati, 0. 





Corliss Rngines. pre _wers 
an vI 


ad tlers’ Machinery LTER 
MFG. 00. SW Clinton St,, Milwaukee, Wis. 























AN AUTOMATIC TOOL 
ou remember when you first learned to writ 

with a pen? ic wane t such an easy matter rhe per 
point dug into the paper and caught, and scratched, and 
pluttered, and daubed you all up 

Even today you have to be careful unless you use a 
Cannon Bal That is the new speed pen for busy 
peeple It is made of an alaminum alloy, smooth as 
g£ it w the right resilience It cannot corrode 
tw not W rite aayeht ng. 

Samples sent ue 

A. L. SALOMON Q2 co. 









341 Greenwich St , New York 


CANNON BALL PE 











TOOLS 


Of our own manufacture. 
Automatic Screw Drivers 
and Drills, Hand Drills, 
Breast Drills. Bench Drill 
Chain Drills, Bench Lathes, 
Hack Saws and many other 
labor-saving devices. 


INSTRUMENTS 
OF PRECISION 


Micrometers, Calipers and 
Dividers, Steel Rules, Pro- 
tractors, Precision Lathes, 
ané6«6other like articles 
whose quality we absolute- 
ly guarantee. 


Goodell-Pratt Co., Greenfield, Mass. 





Catalog Free. 











Make Your Own Fertilizer 


at Smal! Cost with 

WILSON’S PHOSPHATE MILLS 
From 1 to # H.P. Also Bone 
Cutters, hand and power, for 
the poultrymon; grit 4 shell 
milis, farm feed mills, family 
grist mills, serap cake mills. 
Send for our catalog. 


Wilson Bros., Sole Mfrs., Baston, Pa. 










& Thomp 
Silver plated = knives forks ind) = Spoons 
Marshall-Wells Hardw 





| re ¢ 71,473 Expert Manufacturers 
| Soap, laundry, Procter & Gamble Co., | Fine Jobbing Work 
7 sf / 


| 71.483 to 71,486 & EXPERIMENTAL WORK. 
Silks and cotton dress goods, br DP ago Be. os MODELS Inventions deveioped, Special Machinery. 


E. _V. BAILLARD BAILLARD. 24 Franktort Street. New York. 








| dquares, dividers, and levels, Marsball-Wella : KHOEFT & com PANY) 


|Sonp powder used for cleansing purposes | PARKER, STEARNS & CO., 228-220 South Street, New York | 

wu Se 71,384 7 @ : oar > DIE MODELS SPECIAL 
Solder ifrock 7 ) ELECTRIC GOODS,—Bic Cat. 5 cts. Want R 
Eeortiie azedn pe mn Marshall-Wells Hard ‘os Agents. Ohio Electric Works, Cleveland, 0. ; WORK TOOLS MACHINERY 
| . 


Die Makers, Machinists and Machinery Bullders 


j AND EL POR. Weeks 
1v0 Michigan St., Chicago, U. S. A. 


he OW 


ODELS & EXPERIMENTAL. w 


oR K, 
Gears, Dies. Tools, Novelties manufact’ ri 


» P, SCHELL, 1750 Union Street, San Francisco 














MODE 


ag F ; | = automatic te 
apolis Bolster Spring Co 71.379 | Steel Railroad Tie of merit and readily applied to Hop, OMNIGRAPH 
r ». Pronounced good by railway officials and engin- ©O,, Dept. 02, 39 Cort. 
| s. Rare chance for gilt-edged investing, responsible landt &t., New fork. 


80 | partins only. Address H. Fe. , Rainsberger, Ta Porte, Ind 










Sie INVENTIONS PERFECTED 
UNION ye DE WORKS 
ELS ARK or CHICA 


CHICAGO 





Cirerlar fre: We rods - 





| 








j Hardware Co 71,388 
Suits pants, and overalls men's, Woods 
| Manufacturing (« 71,462 
| Suspenders neckties and scarfs, Tootle 
Campbell Dry Goods Co 71,455 M 
Syrup and molasses, compound of refiners’, 
Pacific Coast Syrup ¢ 5 7S M 
Tea, C. W. Antrim & Sens 1 
Te and coffees, W. McMurray 1,3) 
t « Mackintosh's Toffee Co 1. 
I whistles Perey 1 
V 1 and other vehicle springs, Indian 
Washing powder, naphtha, American Commer } Use 
elal Co 71,3609 er 
Waste, J. Milton Hagy Waste Works 71 
Whisky straight bourbon, Rugby Distillery n= 
71 196 | 





Co : . | 
wih, sie” “eAimeten Wine!" | ASTRONOMICAL Pisces, ot St || fap oe £ Your own 


OBSERVATORY can be 5 1 wn from The U oy 










Larger Savemoney. Pr 








tomamiee big profit. All easy, rules sent Writ e fac 
LABELS of Chicago Press, Chicago. 13-page catalogue sent free. tory for press cataise type, paper, etx 
sABELS. THE PRESS €0., Meriden, Conasrilen 
Anti-Dirt.”” for a seouring preparation | Ee } i pa de, Sant eae 
Anti-Dirt Co. ...... ‘an ‘ 14,514 | § 
xcellent Medicated Egg and Poultry | A WIRELE 8 TELEGRAPH BOY | ~ Steel ‘Ball } Machinery 
Tonic for egg and poultry food, M ‘ By JOHN T. TROWBRIDE for rolling hot steel, and making balls % to 
N Risser 14,5138 } ‘An unusuaily good iiea comme up-to-date, 
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‘Farrell's Wedding Breakfast Brand Table 
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PRINTS. 
“Made to Eat Not to Keep,” for candies, le ci iy 
FARIS coc iccccsveveccsecess 2,389 I o-@ th yar 
“Mosaic Back, columbia. P laying Cards."’ for yuy anything you want 
playing e asa United States "li 


Playing 
Card Co ocecee tows ° 2,391 
*“Purekind Salt W ater Taffy.’’ for salt 


: of manufacturers in ANY 
water taffy, Atlantic City Candy Co 2.590 : 
“The Giri Question is Easily Solved,” for line of business. 
candy, Huyler’s .. ‘ 2.388 . . . nies 
= red Novelties, Special Tools, 


A printed copy of the specification and drawing 


in print issued since i863, will be furnished from . ’ . 
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this office for 10 cents, provided the name and 
number of the patent desired and the date be 
yom. Address Munn & Co., 361 Broadway, New 
ork 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 








address Munn & Co., 36) Broadway, New York. 
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B fel. MANUFACTURE MOULDED AND. 

8 SPECIAL RUBBER GOODS OF, EVERY 

f DESCRIPTION AND CAN FURNISH 

# ANY SPECIAL RUBBER ARTICLE 
TO YOUR SATISFACTION 


ss QANIELTING APLC, 


ON 93 CHAMBERS STREET. Up 
NEW YORK 











CARBONIZER 


chemically removes carbon from 

cylinders, piston rings and vaives 
INCREASES POWER 20 PER CENT 
Votatilizes carbon, in which form it passes 
out thru. exhaust. ury te metal 
impossible. Agents wanted in certain 
loeelities. Sample, quart can, $1.4 
Write to-day tor particulars 


DECEMBER 5, 1908 





Give Him a Gillette 


Safety Razor 


E will use it, never fear! 
And thank you from his 


heart every time he shaves. 


Over two million men are 
using the Gillette—any one of 
them will tell you he would 
not be without it for ten times 
«<8 Cost. 

Shaving in the old way is the bane 
of a man’s life. It means time wasted 
at the barber-shop—or tedious strop- 
ping and scraping with the old-fash- 
ioned razor, with the certainty of cuts 
and scratc he s if he is nervous or ina 
hurry. Besides, as you know, he is 
not always shaved when he ought tobe. 

The Gillette makes shaving easy. 
Takes only five minutes for a smooth, 


for Christmas 


satisfying shave, no matter how rough 
the beard or tender the skin, 

No stropping, no 
man can use it. It is the one razor 
that is safe—cannot cut his face—and it 
is the only razor that can be adjusted 
for a light or a close shave. 


honing. Any 


A man is conservative. He takes 
to the Gillette like a duck to water 
once he gets acquainted—but, as with 
other improvements, it sometimes 
takes a woman to lead him to it. 

The Gillette makes a beautiful gift, with its triple 


silver-plated handie, in velvet lined, full leather 
Standard set, as illustrated above, $5.00. 


Combination sets, 86.50 to $50.00. 
Send for illustrated booklet to-day. 


The Gillette is on sale at all leading jeweiry, 
drug, cutlery, baidware and sporting goods stores, 
If your dealer cannot supply you write to us. 


MAKE QUICK, SECURE 


For Machine Bolts, 3-16 to 2 inches diameter. 


Write for Catalog and Samples 


BAYONNE, N. J. 


STAR 
EXPANSION BOLTS 


FASTENINCS TO MASONRY 





Star Expansion Bolt Co. 
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Electro-F Plating 
Apparatus and Material 


THE 
Hanson & VanWinkle 
Co., 








General Accumulator & Battery Co 


18% Second Street, Milwaukee, W le. 


New York 
Times Building 


GILLETTE SALES CoO. Chicago 
207 Himbell Building Boston Stock Exchange Building 
Factories: Boston, London, Berlin, Paris, Montreal 


Gillette patety 








Razor 


the trade-mark emblematic of the WORLD'S  HOMING 


REST MEASURING TAPES. Not much to 








look for, but a great deal to find. Watch for it. 
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An Ideal Xmas Gift for Lady or Gentleman 


Our Famous and Popular Non-leakable RED GEM—the Ink Pencil—regular $2.50 value, 
guaranteed. Hard Rubber Holder, Iridium Point, Spring Feed. On approval to respons- 
ible people for only $1, postpaid. Address 

DETROIT, MICH. 


LAUGHLIN MFG. CO. 583 Majestic Building 
























TIE IT WITH A 
Citkl Fastener 


String, Tape and Straps take too long to fasten. 
Rubber Bands rot—besides they’re useless for 
securing a bulky package. 
The ** PULL FASTENER” does all that these old- 
fashioned tying appliances do—does it quicker, better and 
Yet it costs no more than rubber bands, and lasts 
longer. 


Send jor Catalog and Circular 
of our new “Instantaneous Readings ’'—the 
greatest improvement ever made in the mark- 
ing of measuring tapes. Saves time and 
cluminates errors. 
THE LLPKIN RULE CO., 
New York 






Saginaw, Mich., U.S. A, 
London, Eng. Windsor, Can 
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CROBET 
wiss Files 


and other tools shown 
- in catalog 27. Sent 

been i you mention this paper when writing. 

MONTGOMERY & CO., 109 Pulton Street, New York City 


A bulky parcel, clumsy bundle or dainty package are all the same 
toa“ PULL FASTENER.” Place around the package and pull 
, ec . . . . . 
that’s all Binds with a grip of steel; tied or loosened ina second. 


“PULL FASTENERS” are made in cord, tape, webbing and 
strap form—for every purpose. Over 38 different styles, sizes and 
prices, from three-for-a-cent upwards. Various colors—brown, red, 
pink, gray, orange, white. Special sizes or styles made to order. 

“PULL FASTENERS” are used and indorsed by Architects, 
Engineers, Government Officials, Banks, Attorneys, Prominent Manu- 
facturers, Business and Professional men in every walk of life. 
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Write on your business paper for finely illustrated catalog and free samples. 
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DRAPER’S “ Representatives wanted. 
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Recording Thermometer & rHeE PULL FASTENER COMPANY 
aentinnenn seceré nm ink of 4 306 cox BUILDING, ROCHESTER, NEW YORK 
perature on a graduated weekly chart 
os gh hye te sees SOS 
weather recording instruments. ——— = — ~ . - 
THE DRAPER MFG. CO. 
162 Front St., New York 





WEL Yeur Own Cigarettes 


50 Perfectly Formed Pure Smokes for § Cents 
THE MOST USEFUL MACHINE EVER INVENTED—A USEFUL HOLIDAY GIFT 


Aqeuts wanted oomayetere Why smoke impure cigarettes when you can 
1 make them yourself and know their contents? 
ers, Planers, Planer and Enjoy a smoke that will not injure your health. 
-_ atcher, mayer Saw Blades ia — v % ; | A fresh, pure, cigarette made in a few seconds 
| at one-fifth the cost. Made to fit vest pocket. 
Thousands in use, all giving satisfaction. 
Your money back if you want it. 
Nickel or Gunmetal - 80 cents 
Sorting Silver . 85.00 | Prepaid 
8 Esxicn Meo , New York. Oct. 19, 1908. 
Gentlemen _ The aretie machine received today, and, without ex- 
the beat little renee, maker I ever saw—so Sa aod 
ay Cansy Sreat, Pinehurst, N 
ESRICH MFG. CO., Dept. 21, 28 EB, 28d Street, New Tors 
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Band Saws, Saw Tables, 
Jointers, Shapers, Borers, 
Swing Saws, Disk Grind- 
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280 Rain “ Leetonia, Obie, U. 8. A | 
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Newark. ®. J. 
28 & 30 8. Canal St. 
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New British Patent Act 


RE SPONSIBLE manufacturing firm 

operating large, up-to-date brass and 
copper rolling mills in Birmingham, Eng- 
land, is open to receive proposals from 
owners of American Patents protected in 
Great Britain, for the production of any of 
the under-noted articles or machines: 

Blanking Machines. 

Cupping i 

Drawi ng, Pounsen 

Power Stampi “Machines. 

Cartridge Piercing Machines. 

Heading Machines. 

Baltet, Mac Machines. 

Bullet —— of every de- 


scriptio: 
Cutting-off | Machines 


Automatic Feeds for “the whole 
of the above. 

eS La the Manufacture 
of Explosives 

Paper Tw Rolling Machine for 
Sporting ork. 

Paper Tube Rain Machines. 

Rivet and Nail Machines. 


Detonator Machinery. 
Wire Covering Machinery. 


Apply in first instance to 


J. H. LAU & CO. 
P. 0. Box 580, New York City, New York 














Your dreams 







can be 
realized. 
servers 
eS a 


- help you, We make the way 
ong bs the ambitious, earnest man. 
e help him realize his dreams of the future. 


During the past 15 years we have over 80,000 
cap onlliptlican gates eine 

Fill in and mail the coupon today and we 
will send you FREE, our handsomely illus- 
strated 200-page Bulletin of Engineering /nfor- 
mation describing in detail over 60 practical 
home study courses including Civil, Electrical, 
St ationary, Locomotive, Railroad, Mechanical, 
and Structural Engineering, Mechanical Draw- 
ing, Ventilation, Heating and Plumbing, Sheet 
Metal Pattern Drafting, Architecture, Complete 
Carpentry, Mathematics, Textiles, Col ege Pre- 
paratory, etc. 


We hetp men hetp themsetves. 


American, School of Correspondence 
ICAGO, U. 





PREE (INFORMATION ~ COUPON 
p and — Te-day. 


American ate 
Please send me FREE ane 200-page Bulletin of en- 
I am interested i 


gineering information. 


Course tv 





ADDRESS 2.06.0 0scceccceeecessececseseeestenenneeereners seoree® 
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embellish and illustrate the text. 





PROF. cassrus J. KEYSER, 
COLUMBIA, 
(Department of Mathematics.) 


out a peer. —Review of Reviews. 
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The Most Magnificent, Scholarly, Original, Practical 
System of Reference in Existence 


THE AMERICANA 


Published Under the Editorial Supervision of 


The SCIENTIFIC AMERICAN 


The AMERICANA, while American in its con- 


struction, is international and world-wide in its scope. 


The AMERICANA is the on/y one which presents 


a development of every department of knowledge. 


The AMERICANA contains thousands of strik- 


ingly beautiful colored plates and photogravures which 


AKEN all in all we have no hesitation in saying 
that this great American production, in the extent and 
usefulness of its contents, in its technical arrangement, in 
its original conception and brilliant performance, is with- 


Some idea of the magnitude of this work may be gained from the fact that it 
required an investment of more than $1,500,000 to produce it. 


Over Two Thousand Speciai Contributors 
Comprising the greatest living American and European scholars and authorities. 





PRESIDENT ARTHUR T. HADLEY, 


PRESIDENT DAVID &. JORDAN, 
OF YALE. 


OF STANFORD, 
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Copyright. 1902, by J. B. Purdy 
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No mere advertisement 
can convey an adequate 
idea of the vast interest 


and immense utility of the 
AMERICANA, or of its exceptional value and sumptuous appearance. Let us send you therefore 
a handsome 120-page book containing specimen pages, maps, full-page plates, duo- 
tones, color plates, and text illustrations, with portraits of celebrities, full page photo- 
graphic plates of the most interesting and up-to-date subjects—The Americana being 
the best illustrated of ali reference works. With the object of making the AMERICANA 
quickly and widely known, before placing the work in the hands of dealers for general distri- 
bution, we will accept orders direct at a large reduction from the established price. Those in- 
terested are requested to make application immediately. The work is sold exclusively in con- 


nection with the SCIENTIFIC AMERICAN, and cannot be otherwise obtained. 


















REQUEST eo gama 
SCIENTIFIC AMERICAN COMPILING DEPT. 


225 FIFTH AVENUE, NEW YORK CITY 


Without obligating myself to purchase I would like 
to receive FREE, your 120-page Book of Specimen Pages, 
Maps, Duotones, Color Plates, Portraits, etc., of the 
NEW AMERICANA, with particulars of your special 
advertising proposition: 
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Illustrating Various Uses of Clinton Electrically 
Welded Wire as a Reinforcing 











Stable for Acker, Merrall & Condit Co., West 46th Street 
New York City 


The above cut shows Pier No. 56, Chelsea improvements 
North River, New York 













This pier will be occupied by the Cunard Clinton Fireproofing System used throughout 
Steamship Company. Illustration shows method for floors and roofs. | 
of securing Continuous Reinforcing across the The Continuous Bond of Clinton Electrically 
entire building. The safest, surest and easiest Welded Wire is the ONE best Reinforcing 
way to make a reinforced floor foolproof is to for Concrete. 


use the continuous Bond of Clinton Electrically 


Welded Wire as a Reinforcing. 














Aqueduct under course of construction for the Water Department, City of Montreal, Can. 


The above cut displays the method for using Clinton Electrically 
Welded Wire as a Reinforcing for the Aqueduct under course of con- 
struction. —[he Aqueduct is in general 9 feet in diameter, and is 27,000 


feet in length. 


CLINTON WIRE CLOTH CO., Clinton, Mass. 





FIREPROOFING DEPARTMENTS 
i Ceilings ALBERT OLIVER, 1 MADISON AVENUE, NEW YORK 


WASHINGTON : ROSSLYN SUPPLY CO., Colorado Bidg. ST. LOUIS: HUNKINS-WILLIS LIME & CEMENT CO. 
CHICAGO: CLINTON WIRE CLOTH CO., 30-32 River St. SAN FRANCISCO: L. A. NORRIS, 835 Monadnock Bidg. 
SYRACUSE, N. Y.: PARAGON PLASTER Co. SEATTLE: L. A. NORRIS, 909 Alaska Buiiding 


Partitions 








